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Original Communications 


THE PLACENTAL CIRCULATION, MATERNAL AND FETAL* 


A. A. Earn, M.D., M.Sc.(MEp.), anp 
D. NicHotson, M.D., C.M.(Man.), M.R.C.P.(Lonpon), 
WINNIPEG, MANITOBA 
(From the Department of Pathology in cooperation with the Department of Obstetrics and 


Gynecology, University of Manitoba, Faculty of Medicine, and 
the Winnipeg General Hospital) 


WO excellent opportunities to investigate the circulation of the placenta 

in situ occurred during a study of the diseases and anomalies of this organ. 

The first placenta was obtained 45 minutes after death from a woman 26 
weeks pregnant who had died of acute necrotizing hemorrhagic encephalopathy. 
The second specimen was obtained from a 39 weeks’ pregnancy 10 hours after 
death due to rapidly developing eclampsia. 

By alternate injection of the uterine arteries and veins with citrate-saline 
solution or air, distention of the center of the placenta or its periphery could 
be observed by direct vision. Colored latex used to delineate these vessels 
proved superior in our hands to the solutions of gelatin or celluloid as used by 
previous investigators. 


Materials and Methods 


I, The Maternal Placental Circulation.— 

The first or younger specimen was obtained at autopsy (A7107a) by 
removal of the intact uterus with the adnexa. The placenta, in the fixed state 
measuring 20 by 22 by 1.2 em., was implanted upon the anterior wall of the 
body of the uterus. 

The uterine vessels were perfused with normal saline-citrate solution at 
body temperature and after the perfusion fluid returned clear, all the vessels 
were ligated except one uterine artery and one uterine vein. Blue latex was 
next injected into the uterine vein followed by red latex into the uterine artery. 
The preparation was now fixed in a solution of 4 per cent acetic acid in 60 per 


C er illustrations made possible by a grant from the Ciba Company, Ltd., Montreal, 
anada. 


Note: The Editors accept no responsibility for the views and statements of authors 
as published in their ‘‘ Original Communications. ’’ 
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cent aleohol; after 3 days, the uterus was opened along its posterior aspect and 
the fetus removed. The in situ placenta and uterus were then serially sectioned. 

The second or older in situ specimen was also obtained at autopsy (A7118) 
by removal of the intact uterus with its adnexa. The placenta, measuring 15 
by 14 by 2.5 em., was implanted in this case upon the posterior wall of the 
uterine body. The vessels on the fetal surface of the placenta showed a disperse 
arrangement and the attachment of the umbilical cord was central. 

Cannulas were then tied into the uterine and ovarian vessels (arteries and 
veins) and after they were perfused with normal saline-citrate solution at body 
temperature, the uterus was opened along the mid-anterior aspect. The opened 
vessels were now closed by the insertion of mattress sutures along the cut edges 
of the uterus, the umbilical cord was tied and the fetus delivered. 

As with the first specimen, the uterine and ovarian vessels were perfused 
with normal saline-citrate solution at body temperature until the return was 
clear and not blood stained. This procedure was then repeated with the use of 
10 per cent formalin in normal saline as a fixative. Citrate-saline was next run 
into the uterine artery while all the other vessels were clamped and the center 
of the placenta was seen to distend. The solution flowed toward the placental 
margin and out of the ovarian veins when these were unclamped. The injection 
was stopped and the placenta compressed until all the contained fluid had been 
expressed through the ovarian veins. The procedure was then repeated; this 
time, however, the ovarian veins were injected while all other vessels were 
elamped and the injection fluid was now observed to distend first the marginal 
zone of the placenta and then the central area, flowing out of the uterine arteries 
when these were unclamped. The placenta was again compressed until all the 
fluid had drained away, and the procedure repeated a number of times with 
air alone. 

The next procedure was to tie all the vessels except the right uterine artery 
and the right ovarian vein. When the blue latex was injected into the ovarian 
vein, it filled the uterine vein, the myometrial venous system, next, the marginal 
zone of the placenta, and, finally, the subchorionic lake under the fetal surface 
(Fig. 4). As the blue mass approached the central part of the subchorioniec lake, 
the injection was stopped and pressure applied over the central portion of the 
placenta to prevent further extension of the blue latex. The ovarian vein was 
now unclamped and red latex injected into the uterine artery. The central area 
of the placenta quickly filled from the maternal toward the fetal surface and the 
ovarian vein was reclamped (Fig. 4). The specimen was now fixed in 4 per cent 
acetic acid in 60 per cent alcohol for 3 days. Next, it was cross-sectioned into 
serial slices 5 to 10 mm. in thickness. 

The serially sectioned specimen was examined under the dissecting micro- 
scope. A dense network of veins showing neither coils nor convolutions is 
present in the uterine wall under the placenta. These veins measure 2 to 4 mm. 
in diameter and communicate with the marginal zone of the placenta and the 
adjacent myometrial veins (Fig. 4). 


Fig. 1.—Cross section of pregnant uterus (39 weeks’ gestation) showing latex injection 
of vessels. The placenta is attached to the posterior wall. Blue latex fills the myometrial and 
uteroplacental veins, the marginal zone vessels, and areas of the lake under the fetal surface 
of the placenta. Red latex is seen in the intervillous spaces in the central part of the 
placenta. Scale in centimeters. 


Fig. 2.—Magnified portion of a cross section of the latex-injected specimen, shown in 
Fig. 1; placenta (above) partially dissected from uterus (below). To left of center, red 
latex is seen issuing from a terminal arteriole in the decidua and flowing into a cotyledon. 
Also located in the decidua is a uteroplacental artery, filled with red latex and cut in four 
segments. Below the center of the field is a portion of a uteroplacental artery showing two 
and one-half convolutions. Scale in millimeters. 

Fig. 3.—Shows a uteroplacental artery discharging its contents (red latex) into an inter- 
villous space. The terminal narrowing of the vessel as originally described by Spanner is 
well shown. The spray streams out of the arterial mouth into the intervillous space. <A por- 
tion of an anchor villus is present at the left. Scale in millimeters, 
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¥ 4 Ovarian Uterineh 


Fig. 4.—Diagram of placental and fetal circulations in situ. § Arterial blood, in red, from 
uterine and ovarian arteries by way of myometrial and uteroplacental convoluted arteries, 
slowly flows through each cotyledon to bathe chorionic villi where it becomes venous (blue). 

Venous blood in blue. It is discharged from the lake under the fetal surface of the 
placenta through the marginal sinus, uteroplacental veins, venous network under the placenta, 
myometrial veins, uterine and ovarian veins. 

Fetal circulation in green. Umbilical arteries, reduced blood dark green. Umbilical vein, 
oxygenated blood light green. Change occurring in chorionic villi. 
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Numerous uteroplacental arteries, 0.5 to 1.0 mm. in diameter, pass through 
the above dense venous meshwork, becoming coiled and convoluted in the de- 
cidua prior to entering the cotyledons. The sites of entry into the intervillous 
spaces are usually less than 400 microns in diameter. Several of these arteries 
supply the maternal surface of each cotyledon. 

It was further observed that the red latex enters the placenta from the 
uteroplacental arteries and mixes, under the fetal surface, with the blue latex 
which in turn passes into the marginal zone. 

Arterioles, approximately 100 microns or less in diameter, arise from the 
uteroplacental arteries and supply the decidua. Small similar-sized venules 
drain decidua, and empty into the underlying large venous meshwork of the 
uterine wall. 

Examination of the younger specimen reveals the same type of venous and 
arterial distribution between the placenta and the uterus. 


Results: 

The results were identical in both specimens. 

1. A dense venous meshwork under the placenta almost conceals the thin 
spiral uteroplacental arteries which empty into the maternal aspect of the 
cotyledons. 

2. Red latex from the uteroplacental arteries streams toward the sub- 
chorionic lake under the fetal surface through the dense villous trees in the 
cotyledons (Figs. 1, 2, and 3). 

3. Portions of the subchorionic lake under the fetal surface contain blue 
latex continuous with that in the marginal zone of the placenta, which drains 
into the uteroplacental veins; the latter form a dense venous meshwork under 
the placenta and empty into the myometrial veins. 

4. During perfusion of the older specimen, the placenta distended from 
2.5 em. up to 8 em. in thickness. 


IT. The Fetal Placental Circulation.— 


With the umbilical cord of the older in situ placenta clamped, the blood 
within the maternal circulation was washed out until the return flow was clear. 
When the pressure of the perfusion fluid or air in the maternal circulation was 
increased and the clamp on the cord was released, the blood in its vein and 
arteries was expelled, due to compression of the villi. When the pressure in 
the maternal circulation was reduced, the flow from the cord ceased; the blood 
remaining in the umbilical vessels was then milked along the cord and fetal 
surface of the placenta into the villi. This procedure was repeated several 
times with the same results. No evidence of communication between maternal 
and fetal circulation could be demonstrated. 

In both in situ specimens the septa from the maternal surface formed dis- 
tinct boundaries between each cotyledon, and failed to reach the fetal surface 
of the placenta except at the periphery of the chorionic plate. The villi were 
closely associated with the decidua over the maternal surface of the placenta. 


Results: 


1. The maternal placental circulation does not communicate with the fetal 
circulation. 

2. Septa from the maternal surface divide the placenta into cotyledons. 

3..The septa do not reach the fetal surface except at the periphery of the 
placenta. 

4. The subchorionic lake under the fetal surface is traversed only by main 
anchor villi. 

d. A very dense meshwork of villi is attached along the entire maternal 
aspect of the placenta, which is anchored to the decidua basalis. 


af 

ie 


4 EARN AND NICHOLSON Am. J. Obst. & Gynec. 
January, 1952 


Comment 


Views regarding the placental circulation are of relatively recent origin. 
The classical studies of Spanner in 1935 challenged the long-held concept of 
Bumm (1890) based on the study of delivered placentas. 

According to Bumm' the maternal arteries open into the intervillous spaces 
along the septa and the adjacent decidua. The blood then circulates between 
the villi and leaves the placenta via the maternal veins, which are located near 
the maternal arteries (Fig. 5). The fetal circulation is contained within the 
villi, in each of which there is an artery and a vein. A number of major stem 
villi descend from the fetal placental surface (the chorionic plate) and each 
main villus subdivides toward the maternal placental surface (the decidua 
basalis) ; some terminal villi attach themselves to the decidua. The lining mem- 
brane of the villi keeps the two circulations separate but allows the interchange 
of certain substances. 


Bumm Spanner 


Fig. 5.—(From Bumm and Spanner.) The maternal placental circulation. 


On the left, the circulation according to Bumm and, on the right, as described by 
Spanner. Venous blood in. black, arterial blood in white and gray. For clarity, the spiral 
nature of the terminal branches of the uterine arteries is not shown. 


Spanner* (1935), however, has put forward another concept of the pla- 
cental circulation, having used in situ specimens obtained from pregnancies 
from three and one-half months to full term. According to Spanner, the ma- 
ternal arteries which are spiral in form penetrate the maternal surface of each 
cotyledon. The arterial blood flows through the intervillous spaces toward the 
fetal aspect of the placenta and collects there, in the so-called subchorionic lake. 
The maternal blood, now venous in character, leaves the subchorionic lake by 
draining into the marginal sinus (Figs. 4 and 5), which in turn is drained by 
veins entering the uterine wall. If, however, the marginal sinus is absent, as 
may occasionally happen, drainage is then directly into the placento-uterine 
veins. Major anchor villi, containing a vein and an artery, descend from the 
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fetal surface of the placenta and enter the decidua basalis (maternal surface) 
where they run for a short distance, re-entering the cotyledon and giving off 
numerous branches. The villous architecture is comparable to an old-fashioned 
chandelier hanging from the fetal surface of the placenta. The subchorionic 
lake, located under the fetal surface of the placenta, drains the maternal blood 
from all the cotyledons, and empties into the marginal zone. Only major anchor 
villi from the fetal surface traverse the subchorionie lake. Terminal villi do 
not reach the lake when in situ but are seen there in the collapsed placenta after 
delivery. 

In 1939 Falkiner? confirmed Spanner’s findings on the maternal placental 
circulation, using material obtained from a cesarean hysterectomy. 

The difficulties in obtaining in situ material for the investigation of the 
placental circulation can be appreciated, Spanner’s investigation taking ten 
years to complete and, in the present study, only two suitable specimens being 
obtained in the course of two years. 


Conclusions 


1. Investigations carried out on placentas in utero confirmed the complete 
separation of the fetal and maternal circulations. 

2. By means of saline, air, and latex injection techniques the concept of 
the maternal placental circulation as envisaged by Spanner was verified. The 
maternal arterial blood enters the maternal surface of the placenta, flows toward 
the subchorionie lake beneath the fetal surface, and leaves as maternal venous 
blood only via the marginal zone. 

3. The placental thickness in utero may be 2 or 3 times that found at de- 
livery. 

The authors wish to acknowledge valuable assistance received from the members of 
the Obstetrical and Gynecological Staff of the Winnipeg General Hospital. 

Fig. 5 was prepared by Dr. I. W. Monie, Department of Anatomy, University of 
Manitoba. His constructive criticism has greatly aided this study. 

Dr. J. M. Lederman and Dr. D. W. Penner contributed much in the conduct of the 


investigation. Miss L. Nason prepared the color photographs and the interns in the 
Department of Pathology gave most helpful cooperation. 
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STUDIES IN Rh SENSITIZATION 


V. Importance of the Titer of Rh Antibodies in the Sensitized Pregnant 
Rh-Negative Woman for Prognosis* 


ALEXANDER S. WIENER, M.D., RarrarLe Nappi, M.D., anp Eve B. Gorpon, 
BROOKLYN, N. Y. 
(From the Serological Laboratory of the Office of the Chief Medical Examiner of New York 
City, and the Blood Transfusion Division of the Jewish Hospital of Brooklyn, and the 


Department of Obstetrics and Gynecology of the New York University Postgraduate 
Medical School and Hospital of New York University) 


OLLOWING the demonstration of the role of the Rh factor in the patho- 
genesis of erythroblastosis,’ it was to be expected a priori that the titer of 
the Rh antibodies would be one of the main factors determining the severity 
and prognosis of the disease. In the early stages of the investigations no such 
correlation was found, because at first the only method available was the test 
for Rh agglutinins in saline media. Puzzling jnstances of stillbirths without 
demonstrable Rh agglutinins in the maternal serum were later explained by 
the discovery of the Rh blocking antibodies,? which are also known under the 
names, ‘‘incomplete’’ antibodies,’ conglutinating antibodies,‘ glutinins,* or uni- 
valent antibodies.» When it was demonstrated that the normal placenta permits 
the free passage of maternal univalent Rh antibodies into the fetal circulation, 
while Rh agglutinins do not traverse the intact placental barrier,® ” * it became 
clear that it was the univalent Rh antibodies and not the agglutinins which 
eause erythroblastosis fetalis.” ° 
A variety of methods has been devised for detecting and titrating univalent 
Rh antibodies, such as the blocking test,? the conglutination test,‘ the anti- 
globulin test,?° and the test with enzyme-treated red cells.‘ **** Following the 
discovery of the importance of the univalent Rh antibodies in the pathogenesis 
of erythroblastosis fetalis, several workers studied the relation between the titer 
of the maternal univalent Rh antibodies and the severity of manifestations in 
the Rh-positive baby. While most investigators’ ** 7% 1" reported that a cor- 
relation existed, some workers have asserted that the maternal Rh antibody titer 
bears little or no relation to the severity and prognosis of the disease. It is 
common knowledge that an unusually sensitive experimental animal may die 
after a small dose of toxin, while a resistant animal may recover from a dose 
which is ordinarily lethal. But such exceptional cases do not upset the general 
principle that the fatality rate from a poison is determined primarily by the 
dosage. Irregularities encountered in short series of cases tend to disappear 
as the size of the series increases. The contradictory reports concerning the 
importance of Rh antibody titer are probably mostly due to the small number 
of eases studied. For those reasons, we decided to examine our own data on 
the problem. 


*Presented before the XLI Congresso Nazionale di Ostetricia e Ginecologia in Naples, 
October, 1951. 
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During the past few years, we have carried out antenatal Rh antibody 
titrations in a series of more than 500 pregnant Rh-negative women, of whom 
more than 200 were sensitized. This has enabled us to investigate more satis- 
factorily the relationship between antenatal Rh antibody titer and the severity 
of the manifestations in the erythroblastotic baby. In addition, we have studied 
a second series of more than 100 cases which were referred to us because of a 
history of erythroblastosis in the family. 

The purpose of this paper is to analyze our observations in these two series 
of eases, in order to determine the part played by Rh antibody titer in prognosis. 


Materials and Methods 


The results presented in this paper are based mainly on a series of Rh- 
negative pregnant women who were tested for Rh antibodies antenatally, in order 
to predict whether or not their babies were likely to be erythroblastotic. The 
methods of testing for Rh sensitization and of titrating Rh antibodies have al- 
ready been described in detail in a preceding paper of this series.1* However, 
continued reports in the literature of extravagantly high antibody titers, ranging 
as high as one million units or more, make necessary a few remarks concerning 
the determination and significance of antibody titers. 

Antibodies have been shown to be modified serum globulins, and there is no 
reason to assume that any fundamental chemical differences exist among the 
various Rh-Hr antibodies, A-B-O antibodies, bacterial antibodies and antitoxins, 
or other antibodies in human serum, so that a close correlation must exist be- 
tween antibody titer and the concentration of specific antibody globulin in the 
serum. This sets a theoretical limit to the titer that an antibody can attain in 
blood serum. In the case of alpha and beta antibodies, the reasonable maxi- 
mum was calculated to be about 16,000 units, corresponding to a concentration 
of approximately 10 to 20 mg. antibody protein per cubic centimeter.’® As a 
matter of fact, in the present authors’ experience with thousands of titrations 
of alpha and beta antibodies, in no instance was a titer exceeding 16,000 units 
ever encountered. On the other hand, a titer as high as 82 million units, as 
claimed by one worker, would imply the impossible concentration of 60 grams 
antibody protein per cubic centimeter. 


TABLE I. RANGE OF RH ANTIBODY TITERS (ALBUMIN-PLASMA CONGLUTINATION METHOD) 
IN A SERIES OF 363 SENSITIZED RH-NEGATIVE PATIENTS* 


TYPE rh’ AND rh” 

ANTIBODY TITER (UNITS) NUMBER OF PATIENTS (ALL*) PATIENTS ONLY 
—2 
| 
-8 
-16 
—32 
-128 
—256 
-512 
—1,024 
—2,048 


*Included 21 individuals of types rh’ and rh”. 
*The dash before the number means “up to and including.” 


These same remarks must apply with equal force to Rh antibody titrations. 
In Table I, for example, are shown the results of titrations of Rh antibodies 
by the albumin-plasma conglutination method in a series of 363 sensitized Rh- 
negative patients. In no instance was an antibody titer exceeding 2,000 units 
encountered. Had the most sensitive technique been used, namely, titration 
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against red cells treated with the enzyme ficin (or papain or trypsin), the maxi- 
mum titer encountered would probably have been 10,000 units, because this 
method is about five times as sensitive as the albumin-plasma method. It is 
significant that this corresponds closely to the maximum titer we have observed 
for alpha and beta antibodies. 

Table I may also be used as a model of the distribution of Rh antibody 
titers which may be expected in a random series of sensitized Rh-negative pa- 
tients. In the series are included 21 patients of types rh’ and rh”; the fact that 
the range of Rh antibody titers in these patients is similar to that of type rh 
individuals indicates that persons of types rh’ and rh” are as readily sensitized 
to the Rh, factor as type rh individuals.* That is the reason why pregnant 
women of types rh’, rh”, and rh’rh” should be considered Rh negative for 
clinical purposes. Of course, if the supposed type rh’ or type rh” individual 
possesses an Rh, variant, that would preclude the possibility of Rh sensitiza- 
tion. Special tests to detect Rh, variants are, therefore, carried out by us on 
all supposedly Rh-negative individuals, in order to eliminate unnecessary tests 
for Rh antibodies. 

Titration of Rh antibodies by the albumin-plasma method has been our 
routine procedure for about five years; for the past two years we have added 
the method of titration against enzyme-treated red cells. Although the latter 
method is more sensitive and in other respects more satisfactory, the present 
evaluation of the significance of Rh antibody titer will be based on the albumin- 
plasma technique with which we have had more experience and a considerably 
larger series of cases. Titers by the albumin-plasma method can be converted 
to the approximate corresponding titers for enzyme-treated cells by multiplying 
by the factor 5. 

Pregnant Rh-negative women found not to be sensitized to the Rh factor 
were instructed to report back for additional antibody tests at six-week intervals 
until term. Whenever antibodies were found to be present they were titrated, 
and this test repeated at monthly intervals, and as frequently as once a week 
during the last month of gestation. If the antibody titers showed no definite 
trend, the average of all the results was taken to be the antenatal Rh antibody 
titer. In cases where the Rh antibody titer rose, the last (highest) titer was 
considered to be the antenatal Rh antibody titer. The limits of error of Rh 
antibody titrations, and how to determine when a significant rise in titer has 
occurred have been explained in detail in previous papers.'* ?° 

At delivery, whenever possible, a sample of the baby’s cord blood was 
obtained. This was tested for Rh factor, for icterus index, for coating of the 
red cells by Rh antibodies (using the conglutination and antiglobulin methods), 
and also for the presence of free Rh antibodies in the serum. Blood count was 
determined and the baby subjected to physical examination for evidence of 
erythroblastosis. In a minority of cases where cord blood could not be obtained 
and the babies could not be examined by us, information as to the outcome of 
the pregnancy was obtained by questionnaires filled in by the attending obstetri- 
cian. 

There was also a smaller series of cases in which no tests had been done 
by us antenatally. This series included patients who came to us because they 
had recently had stillborn or erythroblastotie babies, and wished to know what 
their prospects were for future pregnancies. 


Results 


When a baby is lost because of erythroblastosis, this may oceur either as 
a stillbirth, or the baby may be born alive and die later from the disease. For 


*Moreover, the proportion of types rh’ and rh” to type rh among these sensitized in- 
dividuals is about the same as among nonsensitized persons, after elimination of those possess- 
ing an Rho variant. 
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clarity we shall consider stillbirths and neonatal deaths separately. In this 
paper, we shall not go into the problem of neurological and other sequelae. 

Among 334 babies born to Rh-negative mothers not sensitized to the Rh 
factor there were only 4 stillbirths, and none of these were due to erythroblas- 
tosis. In one case, postmortem examination revealed the presence of hepatitis, 
the second ease involved a premature hermaphrodite, and in the other two the 
cause of death was not determined. Among the liveborn babies there were 104 
Rh negative and 230 Rh positive, including two sets of twins. Certainly this 
large series of cases adequately supports the thesis that if an expectant Rh- 
negative mother is not sensitized to the Rh factor, this precludes the possibility 
of stillbirths caused by Rh sensitization. One must always bear in mind, how- 
ever, the rarer possibilities of erythroblastosis caused by sensitization to A, B, 
Kell or other blood factors. 

Among 211 babies born to sensitized Rh-negative mothers, 188 were Rh 
positive and 23 Rh negative. Among the Rh-positive babies of the sensitized 
mothers, 35 (19.1 per cent) were stillborn, while all 23 Rh-negative babies 
were born alive and exhibited no signs of erythroblastosis. Incidentally, in con- 
formity with our past experience,” ® all the Rh-negative babies examined by us 
were found to have univalent Rh antibodies in the serum with a titer equal to 
that of the maternal univalent Rh antibody titer. With regard to the Rh- 
positive babies, the stillbirth rate was correlated with the titer of the Rh anti- 
bodies in the maternal serum, and ranged from 6.1 per cent when the maternal 
antibody titer was 4 units or less by the albumin-plasma method to 44.4 per 
cent when the maternal titer was as high as 65 to 256 units. 


TABLE II. Errect oF MATERNAL RH ANTIBODY TITER ON THE FREQUENCY OF STILLBIRTHS 


TOTAL NUMBER OF FETUSES 
TITER OF RH ANTIBODY* AND BABIESt STILLBIRTHS 

(UNITS) RH POSITIVE RH NEGATIVE NUMBER PER CENT 
0 234 104 4} 1.2 
0 6 — 0 0 

(Positive vs. E. T. C.$) 
—4 49 3 6.1 
—16 50 6 12.0 
—64 63 _— 16 25.4 
—256 18 — 8 44.4 
—1,024 2 — 2 

From 1 to 1,000 — 23 0 0 


*By albumin-plasma conglutination method. 

+There were 3 spontaneous and 4 therapeutic abortions among the pregnancies of the 
sensitized Rh-negative women, and these are not included in the tabulation. 

tNone due to erythroblastosis fetalis. 

§E.T.C. = Enzyme-treated cells. The enzyme used for treating the cells was ficin. 


These results show that the titer of the Rh antibodies in the sensitized 
Rh-negative mother’s serum is the most important factor determining whether 
or not an Rh-positive fetus will be stillborn. The fact, however, that occasionally 
the baby may be stillborn even though the maternal Rh antibody titer is low 
or that the baby may survive when the antibody titer is high indicates that 
the baby’s resistance to the antibody may also play a role. An important sub- 
ject for future investigation is to determine what are the constitutional factors 
which affect the susceptibility of an Rh-positive baby to Rh antibodies. 

In Table III are shown the observations on the liveborn babies. Of 334 
babies born alive to Rh-negative mothers who were not sensitized, only 2 showed 
signs of erythroblastosis; in both these cases the manifestations were mild and 
proved to be due to sensitization to the A and B agglutinogen. Of the other 
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332 babies, all but one appeared normal. The baby in question became jaun- 
dieed and anemic, was transfused, but died. Postmortem examination revealed 
the presence of torsion and gangrene of the intestines, thus accounting for the 
baby’s illness and death. These results, therefore, show that an Rh-negative 
mother without Rh antibodies in the serum has as good a chance to have a 
normal baby as any Rh-positive mother. That the mortality rate in our series 
appears to be lower than the average may be due to the fact that we were not 
interested in following up these babies after they left the hospital. 


TABLE III. RELATIONSHIP BETWEEN MATERNAL RH ANTIBODY TITER AND PROGNOSIS FOR THE 
LIVE-BORN ERYTHROBLASTOTIC BABY 


TITER OF RH NUMBER OF 
ANTIBODY LIVEBORN RH TYPE ERYTHRO- DIED 
(UNITS) BABIES OF BABY NORMAL BLASTOTIC | NUMBER | PER CENT 

Rh positive 
and 

0 334 Rh negative 331 0.3 
0 

(Positive vs. E. T. 

C. only) 6 Rh positive 
46 Rh positive 

-16 $4 Rh positive 

—64 47 Rh positive 

—256 10 Rh positive 
From 1 to 1,000 23 Rh negative 


*Due to A-B-O sensitization. 
¢Caused by torsion and gangrene of the intestines. 


tDied suddenly on third day of life. Postmortem examination revealed the presence of 
a cor biloculare. 


6.5 
16.3 
27.7 
50.0 


4.2 


OF 
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Among the liveborn babies of sensitized Rh-negative mothers, 153 were Rh 
positive and 23 Rh negative. Of the 153 Rh-positive babies, 16 were normal, 
while 137 were erythroblastotic; on the other hand, none of the Rh-negative 
babies were erythroblastotic regardless of the antibody titer (1 to 1,000 units) 
of the maternal serum. The erythroblastotic babies were treated by a variety 
of methods, some by exchange transfusion and others expectantly. Of the latter, 
only those who developed anemia were transfused. Of the erythroblastotic 
babies 27 (19.7 per cent) died. Of the 23 Rh-negative babies, on the other 
hand, one died suddenly on the third day of life; postmortem examination re- 
vealed the presence of a cor biloculare which accounted for this unexpected death. 
Among the erythroblastotic babies the mortality rate was closely correlated 
with the titer of the Rh antibodies in the maternal serum. When the antibodies 
were so weak that they were demonstrable only with enzyme-treated cells, the 
baby was usually quite normal; however, there was one extraordinary case in 
our series in which such a baby died with signs of erythroblastosis. Among the 
other cases the mortality rate ranged from 6.5 per cent when the maternal anti- 
body titer was 4 units or less to 50 per cent when the titer was as high as 65 
to 256 units. : 

In Table IV is presented the total mortality rate, that is, both stillbirths 
and neonatal deaths combined, in relation to the maternal Rh antibody titer. 
As shown in the table, the chances of a pregnancy resulting in a stillbirth or 
neonatal death ranged from 1.5 per cent when the Rh-negative mother was not 
sensitized to as high as 72.2 per cent when the mother was sensitized and had 
an antibody titer as high as 65 to 256 units antenatally. 

There were 111 sensitized Rh-negative women who consulted us because 
they had each had an erythroblastotic baby. These women were first tested by 
us at times varying from a few days to several months or years after the birth 
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of the affected baby. These cases are listed separately in order not to dilute 
the series in which it was possible to perform the tests antenatally. Conclusions 
based on cases studied postnatally are subject to certain limitations; neverthe- 
less, as shown in Table V this series of 111 cases again demonstrates the corre- 
lation which exists between antibody titer and prognosis. 


TABLE IV. TotTaL MorTaLity (STILLBIRTHS AND NEONATAL DEATHS) IN RELATION TO 
MATERNAL RH ANTIBODY TITER 


TOTAL MORTALITY ALL CAUSES 
TOTAL NUMBER | RH TYPE oF | (STILLBIRTHS AND NEONATAL 
MATERNAL RH ANTIBODY OF FETUSES FETUSES DEATHS ) 
TITER (UNITS) AND BABIES* AND BABIES NUMBER PER CENT 
Rh positive 
and 
0 Rh negative 


0 

(Positive vs. E. T. C. only) Rh positive 
—4 Rh positive 
~—16 Rh positive 
Rh positive 
—256 Rh positive 
1,024 Rh positive 

From 1 to 1,000 Rh negative 

*Includes 4 sets of twins. 


TABLE V. RELATIONSHIP BETWEEN RH ANTIBODY AND MORTALITY IN 
CASES STUDIED POSTNATALLY 


STILLBIRTH | NEONATAL MORTAL- 
NUMBER RATE ITY (PER CENT OF TOTAL MORTALITY 
RH ANTIBODY TITER | OF BABIES | (PER CENT) LIVEBORN ) (PER CENT) 
Positive E. T. C. 

only 


-16 
—64 
—256 
-1,024 


Case Reports 


Statistical data on large series of cases are necessary in order to detect 
tendencies which are not evident from a study of only few patients. However, 
statistical studies alone are lifeless and the ability to diagnose diseases and 
treat patients can be acquired only from experience in managing patients. In 
addition there are interesting and striking variations in the manifestations and 
course of the disease which are buried in dull statistics. Therefore, a few cases 
will be described in detail in order to illustrate some of the interesting nuances 
which may be encountered. Above all, the practiced observer realizes that 
each erythroblastotic baby must be treated as an indiyidual problem and not 
merely as another number in.a series of cases. 


Case 1.—Feebly sensitized mother with fraternal twins; Rh-negative twin normal, 
Rh-positive twin mildly erythroblastotic. 

This patient was referred because she was Rh negative and pregnant for the third 
time; her two previous babies were normal and she had never received a blood transfusion. 
She was seen by us for the first time in the thirtieth week of gestation. We found her 
blood to belong to group A,B MN rh; the husband belonged to type Rh,rh and therefore 
was presumably heterozygous for the Rh factor. Tests for Rh antibodies on the mother’s 


1 16.7 
6 12.2 
13 26.0 
29 46.0 
13 72.2 
4.2 
11 0 9.9 9.9 
25 12.0 31.8 40.0 
45 15.6 34.2 44.4 
29 31.8 46.6 63.6 
6 50.0 33.3 66.7 
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serum showed her to be sensitized to the Rh factor, the antibody titer being only 2 units by 
the albumin-plasma method and 9 units for enzyme-treated cells. The antibody tests were 
repeated at the thirty-fifth week, at which time the titer had not changed significantly, the 
values being 1 unit by the albumin-plasma method and 4 units for enzyme-treated cells. 

The mother gave birth to a pair of twins at terms; one twin belonged to group B MN rh 
while the other belonged to group B M Rh,rh, so that the twins were not identical. At the 
time of delivery, the titer of Rh antibodies in the maternal serum was not significantly 
different from the antenatal titer; the actual values obtained were 1 unit by the albumin- 
plasma method and 14 units for enzyme-treated cells. The icterus index of the cord serum 
of both twins was only 8 units, which is within normal limits. The blood of the Rh-negative 
twin gave negative reactions for coating and his serum contained Rh antibodies of a titer 
not significantly different from the maternal titer (the actual values obtained were 1 unit 
by the albumin-plasma method and 13 units for enzyme-treated cells). Thus, the Rh-negative 
twin was not erythroblastotic, as was to be expected. On the other hand, the Rh-positive 
twin’s cells were coated by Rh antibodies, as demonstrated by the conglutination and the 
antiglobulin techniques, and free antibodies were barely demonstrable in the serum (the 
reactions were negative by the albumin-plasma method and only % unit in titer for enzyme- 
treated cells). Serologically, therefore, the Rh-positive twin was mildly erythroblastotic, 
in conformity with expectations. 

At birth both twins had normal blood counts and exhibited no abnormal findings on 
physical examination. By the second day, the icterus index of the Rh-negative twin had risen 
to 24 units, while the icterus index of the Rh-positive twin rose to 32 units. Blood counts 
were taken daily, and while the Rh-negative twin remained normal, the Rh-positive twin 
developed mild jaundice and anemia. The anemia was readily corrected by a single trans- 
fusion of 60 ¢.c. of packed type rh red blood cells. 


CASE 2.—EKh sensitization causing neonatal deaths from erythroblastosis in 12 swecessiwe 


pregnancies, including one twin pregnancy. 

This problem deais with a family of a physician, who consulted us when his wife was 
pregnant for the fifteenth time. Of the 14 preceding pregnancies, only the first 3 children 
were alive. The fourth baby became jaundiced shortly after birth; the jaundice presisted 
for 5 months and the baby died at the age of 8 months. The other ten babies all died on 
the first or second day of life from erythroblastosis. 


TABLE VI. GROUPING AND RH-Hr TESTS IN CASE 2 


GROUP AND 
BLOOD OF SUBGROUP - Rh-Hr TYPE 
Father A, Rh,Rh, 
Mother A rh 
First child 2 
(17 years) Rh,rh 
Second child 9 
(16 years) Rh,rh 
Third child 9 
(14 years) N Rh,rh 


1 


The results of the grouping and Rh-Hr tests are shown in Table VI. The mother, as 
expected, is Rh negative, while the father and the three living children are Rh positive. 
Moreover, the father is almost surely homozygous, because he belongs to type Rh,Rh,, and 
the erythroblastotic babies must have all been Rh positive just like the three we were able 
to test. Tests for Rh antibodies on the expectant mother’s serum showed her to be moderately 
sensitized to the Rh factor, the titer being 15 units by the albumin-plasma method while 
the saline agglutination and blocking tests were both negative. 

In view of these findings we predicted that the expected baby would be erythroblastotic, 
and advised that he be treated by exchange transfusion immediately after birth. We were 
later informed that 10 weeks after our tests had been performed the mother gave birth to 
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premature twin girls each weighing 344 pounds. The babies were treated by exchange trans- 
fusion, but died 2 hours after birth. At autopsy, evidence of severe erythroblastosis was 
found—enlargement of the liver and spleen, and hemorrhage into the adrenal glands. 


As shown in Table III, among the erythroblastotic babies seen by us in 
eases in which the maternal antibody titer was 16 units or less, the mortality 
rate was about 16 per cent. If, as seems reasonable, this is applicable in the 
present case, then as many as five-sixths of the babies in this family who died 
might have been saved had they been treated by exchange transfusion imme- 
diately after birth. This, of course, would not be expected to apply to the 
small premature twins, but the baby born two years before, for example, who 
weighed as much as 814 pounds, probably would have had a better chance. 


CasE 3.—Sensitized Rh-negative mother pregnant for the eleventh time with a history 
of several babies with erythroblastosis of varying severity. 

We were consulted during the eleventh pregnancy of this Rh-negative patient who had 
never received a blood transfusion, but presented the following complicated obstetrical history. 

First pregnancy resulted in a full-term female child, now 15 years of age. This baby 
had mild jaundice immediately after birth which cleared after 3 or 4 days. Our tests showed 
her to belong to group A, MN Rh,rh. 

Second pregnancy yielded a full-term female baby who had cyanosis and slight jaundice 
during the neonatal period. This girl was now 14 years old, and we found her to belong 
to group A, MN Rh,rh. 

Third pregnancy, 11 years previously, yielded a full-term female baby who had jaundice 
during the first few days of life. This baby had a tumor of the throat which interfered 
with nursing, and she died at five months of age from malnutrition. 

Fourth pregnancy, 10 years previously, resulted in a miscarriage at 10 weeks. 

Fifth pregnancy yielded a premature male infant who lived for 1 hour. 

Sixth pregnancy yielded a full-term female infant who became jaundiced and anemic, 
and received one blood transfusion on the tenth day of life. This child is alive and well, 
and we found her to belong to group A, N Rh,rh. 

Seventh pregnancy yielded a full-term male infant who became jaundiced and anemic 
and was given 2 blood transfusions. This boy was now 7 years old, and proved to belong to 
group A, MN Rh,rh. 

Eighth pregnancy yielded a full-term female infant who developed jaundice and anemia, 
and was given one blood transfusion. This child was now 5 years old, and proved to belong 
to group A, MN Rh,rh. 

Ninth pregnancy yielded a full-term female infant, who became mildly jaundiced and 
anemic and who recovered without treatment. She was now 3 years of age, and belonged to 
group O N Rh,rh. 

Tenth pregnancy, one year previously, resulted in a stillbirth at 8 months. The baby 
had been dead in utero for one month before delivery. 

The father belonged to group A, N Rh,Rh, and the mother to group A, MN rh. Since 
the father was hr’ negative and all 6 children tested were Rh positive, there was hardly any 
doubt that the father was homozygous for the Rh, factor and that the expected baby would 
be Rh positive. 

Tests for Rh antibodies showed that the mother was moderately sensitized, the titer 
being 1 unit by the blocking method and 16 units by the albumin-plasma conglutination 
method. In view of these findings and the unfavorable obstetrical history, we predicted that 
the mother was carrying a severely affected erythroblastotic baby, and advised the baby to 
be delivered about 2 to 4 weeks before term and treated by exchange transfusion. 

The mother remarked that the baby was not very active, and that she felt the baby 
only slightly. About 3 weeks before term she fell and had some bleeding from the vagina. 
Two days later, labor was induced and after 5 days a 4-pound male infant was delivered. 
The condition of this baby was poor at birth, the skin had a doughy feel and blood-stained 
frothy mucus exuded from the nostrils. The baby was markedly cyanotic and his respirations 
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were labored and gasping. The icterus index of the cord serum was 60 units. An exchange 
transfusion was carried out immediately after birth but the baby died at 17 hours. Inciden- 
tally, the baby had congenital bilateral clubfeet and hypospadias. Postmortem examination 
confirmed the diagnosis of erythroblastosis, and among other findings revealed hemorrhage 
into pia-arachnoid and ventricles of the brain, subcapsular hematoma of the liver with focal 
necrosis, pulmonary congestion, edema and atelectasis, and patent ductus arteriosus and 
foramen ovale. 


This case shows that the severity of the manifestations does not always 
increase progressively in succeeding pregnancies. For example, after three 
mildly affected babies who recovered after blood transfusion therapy there was 
another erythroblastotic baby for whom no treatment at all was required. 
However, this was followed by a stillbirth and then by a neonatal death. 


Comment 


Considerable difference of opinion exists as to the best method of treating 
erythroblastosis fetalis. Every observer agrees that patients who receive trans- 
fusions have a much better chance of surviving than those who are not treated 
at all, but uncertainty prevails whether exchange transfusion is superior to 
multiple transfusions of whole blood or packed red cells. Ample evidence is 
available that exchange transfusions are more efficient than simple transfusion 
therapy, but it is still not entirely clear whether the end results are better by 
the former method. The fact that the mortality rate appears to be lower in 
many series of cases treated by exchange transfusion does not necessarily prove 
that this method of treatment is superior to multiple transfusions. One might 
argue that since in many of the babies treated by exchange transfusion the diag- 
noses are made antenatally by serological tests, it is possible that had these 
patients been treated expectantly the manifestations might have been mild and 
equally good results might have been obtained by simple transfusion therapy, 
or the babies might even have recovered without treatment. On the other hand, 
there are erythroblastotic babies who appear normal at first, but then become 
deeply jaundiced and die without ever becoming anemic. Severe cases of this 
nature would be included in series treated by exchange transfusion, but would 
be excluded from series of cases treated expectantly. 

The observations presented in this paper provide a method for eliminating 
bias when comparing the results of different methods of treatment. If the 
series are subdivided into smaller categories according to the titer of the maternal 
Rh antibodies antenatally, one can use the mortality rates found in the present 
study to calculate the expected mortality rate in the series under consideration. 
If the observed mortality rate is significantly lower than the expected rate, this 
would indicate that the method of treatment under consideration is superior. 
Of course, the method of titration used must be the same and the titer values 
comparable with those obtained in our study if the conclusions are to be valid. 
We intend to apply this method of analysis to the erythroblastotic babies 
treated by us by exchange transfusion and when our series is large enough 
so that the conclusions are statistically significant our findings will be reported. 


Summary 


1. Five hundred forty-eight Rh-negative women were tested for Rh sensi- 
tization and the results of the antibody tests correlated with the manifesta- 
tions in the baby. 

2. In 338 Rh-negative mothers who were not sensitized, it was found that 
only two babies were erythroblastotic and both were mildly affected, the illness 
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being due to A and B sensitization. The total mortality rate from all causes 
among the babies was only 1.5 per cent which is not significantly different from 
that of babies of Rh-positive mothers. 

3. Among 211 babies from sensitized Rh-negative mothers 23 were Rh 
negative and 188 were Rh positive. None of the Rh-negative babies were erythro- 
blastotic, while about 90 per cent of the Rh-positive babies were affected. 

4. Among erythroblastotic babies the mortality rate (both stillbirths and 
neonatal deaths) was closely correlated with the height of the titer of the 
maternal Rh antibodies antenatally. For example, with titers of 4 units or 
less by the albumin-plasma method, the total mortality rate was 12.2 per cent, 
while with titers up to 256 units, the total mortality rate was as high as 72.2 
per cent. 

_ 5. In 111 additional cases, sensitized Rh-negative women were studied be- 
cause of recent histories of having had an erythroblastotie baby. In this series 
also the mortality rate was closely correlated with the antibody titer. 

6. A ease is described of a mildly sensitized woman with fraternal twins, 
one Rh positive, the other Rh negative. As expected the Rh-positive twin was 
mildly erythroblastotic while the Rh-negative twin was entirely normal. Two 
additional cases are presented in order to illustrate the varied behavior of the 
disease in different families. 

7. The fact that occasionally a baby may be only mildly affected even 
though the maternal antibody titer is high, and that an erythroblastotic baby 
may die when the antibody titer is low indicates that the baby’s resistance to 
the harmful antibodies also plays a role in the prognosis. A worth-while sub- 
ject for future investigations is to determine the constitutional factors affect- 
ing a baby’s susceptibility to the antibodies. 

8. The correlation between mortality rate and antibody titer suggests the 
use of maternal titer as a criterion of severity when comparing the effectiveness 
of different methods of treatment. 
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RETINAL CHANGES IN THE TOXEMIAS OF PREGNANCY* 
II. Mild and Severe Hypertension, Renal Disease, and Diabetes Mellitus 


Rosert LANDESMAN, M.D., R. Gorpon Dovua.as, M.D., anp 
Stuart S. Snyper, M.D., New York, N. Y. 
(From the Departments of Obstetrics and Gynecology, and Ophthalmology of the Cornell 
University Medical College and the New York Lying-In Hospital) 


N PRE-ECLAMPSIA and eclampsia, as previously reported,’ in which no 

pre-existing vascular disease was present, retinal changes were noted to be 
transient phenomena, and usually were reversible. Where no evidence existed 
of antecedent vascular or renal disease, the vessels were nearly always found to 
be normal by the time of the six weeks post partum examination. If, in hyper- 
tensive or renal diseases, the retinal arteriolar changes are evident early in 
pregnancy, they probably were present prior to the gravidity. At some time 
late in the second or in the third trimester there may be a sudden or gradual 
elevation of blood pressure with a-corresponding progression of the retinal 
arteriolar changes. This phenomenon is usually considered to be pre-eclampsia 
superimposed on underlying vascular or renal disease. Again, as in the true 
toxemias, the blood pressure closely parallels the retinal vascular alterations. 
Although albuminuria, edema, and urie acid tended to increase in many of the 
more advanced eases, the hyperpiesis appeared to be the most constant associated 
finding. Valuable information is provided by a careful examination of the 
retina before the onset of or, at the latest, during early pregnancy. Such data 
have greatly facilitated the interpretation of variations that might occur later 
in the gravidity. 

All patients with hyperetnsive and renal disease during the past 19 years 
who have had carefully recorded descriptions of the retina and its vessels were 
included in this study. Some pavilion and many private cases had to be ex- 
cluded because of inadequate ophthalmological data. This material may be 
classified as follows: 


Mild hypertensive disease 172 
Severe hypertensive disease 142 
Renal disease 27 


The subject will be discussed under these headings. 


Mild Hypertension 


The hypertensive group has been divided into a mild hypertension group 
with blood pressures ranging from 140/90 to 160/100 and a severe hypertension 
group with pressures exceeding 160/100. The 172 cases of mild hypertension 


*This study was supported by a grant from the James Foundation of New York, Inc. 
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were classified into the previously defined retinal grades.1 There were no sig- 
nificant variations in fetal deaths (Fig. 1) in patients with retinal Grade 0, 
I, or II, which were 3, 4, and 4 per cent, respectively. Several of these fetal 
deaths were associated with maternal diabetes. Among the pregnancies which 
terminated with the birth of living infants, a number were interrupted pre- 
maturely, i.e., 5, 6, and 12 per cent in Grades 0, I, and II, respectively. The 
12 per cent in Grade II comprised one cesarean section in an elderly primigrav- 
ida and 2 inductions for inerased hypertension. Patients with Grade II vas- 
cular changes for the most part were over 35 years of age and usually had un- 
complicated pregnancies and normal infants. In general they were of a much 
lower average parity than those with the same degree of vascular changes in 
severe hypertension. Three in this group had mild or severe pre-eclampsia in 
a previous pregnancy. Albuminuria was usually absent in contrast to its oe- 
currence in about one-fourth of the cases with Grade II changes in severe hyper- 
tension. A single patient with Grade III changes had a few scattered old and 
new superficial retinal hemorrhages observed 3 days before delivery. It is ap- 
parent from these data that detectable vascular changes in the retina are absent 
or present in a mild degree for the most part in patients with mild hypertensive 
disease as might be anticipated. Fetal mortality was relatively low and was 
essentially the same irrespective of the extent of the observed spasm in the 
vessels. It is possible that the higher induction rate in patients with more ad- 
vaneed changes may have been responsible for a lowered fetal mortality in 
this group. 


Mild Hypertension - 172 cases 


° 
Toxemia fetal deaths 


Deaths- other causes 
26 
Q 
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Retinal change 


Fig. 1. 


Severe Hypertension 


A total of 142 patients with severe hypertension (blood pressures over 
160/100) had carefully recorded retinal examinations. The amount of edema, 
uric acid, and albumin was compared to the degree of retinal changes without 
significant correlation. The blood pressure closely paralleled the retinal vas- 
cular picture more than any other sign or symptom. The infant mortality in 
the various retinal grades is illustrated (Fig. 2). In Grade 0 group, the single 
fetal death, a missed abortion, was not attributable to the hypertensive disease. 
In the Grade I category there were 11 fetal deaths; 5, or 7 per cent, were 
directly related to the hypertensive disease. In Grade II there were 5 fetal 
deaths, one in a patient with maternal diabetes and 4, or 10 per cent, were as- 
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sociated with toxemia. In Grades III and IV the fetal death rate was extremely 
high, 69 and 100 per cent, respectively. Not only does the fetal death rate in- 
crease as the retinal vascular disease progresses, but the number of prematurely 
interrupted pregnancies progressively increases in the mothers with surviving 
infants. Only 7 per cent were interrupted in Grade 0 category, whereas, in 
Grade III, 66 per cent of the pregnancies were prematurely terminated (Fig. 3). 


Severe Hypertension - 142 cases 


% 
100- Toxemia fetal deaths 
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II Ill 
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Fig. 2. 


It is of interest that the large majority of patients with Grade I and II 
retinal vascular changes had at least 3 previous pregnancies of at least 32 weeks’ 
duration and were over 35 years of age. The group with marked hypertension 
and no retinal change, Grade 0, were younger and had short antecedent ob- 
stetrical histories. The majority of the Grade I-II patients had relatively long- 
standing retinal changes which showed exacerbations during past gravidities. 
The Grade III and IV patients usually manifested rapid advancement of their 
disease which in a number of instances reached the malignant phase. In some 
patients repeated previous pregnancies may have played an important role in 
the causation and further progression of the hypertension while, in a smaller 
group, severe retinal changes were seen during an initial pregnancy. 

There were 31 patients with Grade II changes who had living infants and 
it is of interest that only 5 of these were primigravidas while 25 were more than 
para iii and 18 were more than para v. It is thus apparent that the large per- 
centage of patients in this group were women with repeated pregnancies. The 
continued exacerbations of blood pressure in these patients during the pregnant 
state were probably responsible at least in part for the evidences of chronic 
vaseular retinal change as indicated by tortuosity, angulation, and ‘‘silver 
wire’’ appearance of the arterioles. In the small number with a single preg- 
naney, a long-standing essential hypertension produced similar retinal vas- 
cular changes. 

There are usually further aberrations in the retinal vessels when toxemia 
develops. In the Grade II group, with living infants, interruption in 70 per 
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cent of the pregnancies was considered necessary. The signs of toxemia in ad- 
dition to those in the retinal vessels included the development of albuminuria, 
edema, elevated uric acid, and excessive weight gain. In the same group with 
hypertension alone, 30 per cent of the cases were prematurely interrupted. The 
addition of toxemia in a Grade II severely hypertensive patient further reduces 
the chances for a satisfactory outcome. In 5 patients with Grade II changes 
and dead infants there was one case of fatal maternal antepartum cerebral 
hemorrhage. In the other 4 patients, one of whom had diabetes, the infants 
died in utero. Earlier termination of pregnancy might have saved most of 
these babies. 


Delivery-Severe Hypertension 
Living Infants 110 


Section 
75- Induction 


Ay 


Retinat change 
Fig. 3. 


In Grade III retinal changes (Fig. 3) the few living infants were ap- 
parently saved by interruption after the changes were recognized. Only one 
infant was delivered spontaneously and in this case the hemorrhages were first 
observed during labor. The presence of Grade III changes precludes, in our 
opinion, further prolongation of pregnancy and represents an adequate indica- 
tion for sterilization to safeguard the life of the mother. Nine fetal deaths 
occurred and 5 were associated with ‘‘superimposed toxemia’’; several 
patients had cardiac failure and one had unsuspected diabetes. The remainder 
had advanced hypertension of a rapidly progressive nature. Some had old 
retinal hemorrhages which if they had been found earlier might have suggested 
the necessity for interruption of the pregnancy, avoiding further aggravation 
of the maternal disease. Some of the Grade II patients who were followed for 
weeks suddenly developed hemorrhages or transudates while under observation. 
Such phenomena usually may be considered sufficient reason to terminate the 
pregnancy immediately. 

Pregnancy was terminated prematurely in the 3 patients with Grade IV 
changes. One was a congenital cardiac patient, a second had malignant hyper- 
tension, and in both cases an operative abortion was performed. The third was 
an unregistered patient with malignant hypertension who delivered spon- 
taneously a premature deadborn infant. All 3 were pregnant for the first time 
with advanced malignant hypertension and retinopathy. They may well be 
considered neglected cases where the pregnancy was contraindicated. 

A small group of twelve patients, in whom the prognosis for the fetus was 
particularly poor, have been subjected to further analysis. In this category, 


| 


20 LANDESMAN, DOUGLAS, AND SNYDER Am. J. Obst. & Gynec. 
January, 1952 


in addition to severe hypertension with a diastolic level of 110 or over, there 
were a 2- to 3-plus albuminuria and Grade II retinal vessels. Initially, in the 
first trimester the pressure was border line and in most cases there was a history 
of previous term pregnancies with increasing hypertension. A smaller number 
were primigravidas with severe hypertension. The blood pressure in the first 
trimester was over 160/100 and a transient drop was often noted between the 
fourth and seventh months. During the third trimester the diastolic pressure 
increased to 110 or more and marked albuminuria appeared. At about the same 
time mild retinal vascular changes gave way to a more severe type with in- 
creased light reflex, arteriovenous phenomena, and localized or generalized spasm 
of Grade II proportions. 


Fig. 4.—M. S. showed marked local arteriolar spasm (arrow) and Grade II changes (three 
weeks before delivery). 


The presence of further elevation in blood pressure at such levels, with 
evident renal and retinal vascular involvement, is associated with a greatly de- 
creased rate of growth of the fetus. Furthermore, as time progresses, the possi- 
bility of death in utero increases. In fact, as our data indicate, it is extremely 
unlikely for the fetus to live beyond 3 to 4 weeks with these findings. If such 
a process begins at the twenty-eighth week, the weight of the infant remains at 
about 1,000 grams, while if the condition is recognized for the first time at the 
thirty-second week, the weight may not increase beyond 1,500 grams. If this 
clinical picture arises after the thirty-third week, prompt interruption without 
hesitation is usually indicated. All of our data indicate the advisability of 
interrupting the pregnancy under these circumstances. We feel that the 
chances of survival are usually better in the premature unit rather than with 
procrastination concerning the advisability of interruption. The persistence of 
such vascular phenomena over a period of weeks presumably aggravates the 
hypertensive disease and reduces the life expectancy of the mother.?* The 


: 
= 
& 
$e 
¥ 


Soeeme 65 RETINAL CHANGES IN TOXEMIA OF PREGNANCY 91 
u 


presence of progressive retinal arteriolar spasm probably indicates concomitant 
changes in the maternal portion of the placental vascular system, reducing 
nutritional interchange and stunting fetal growth. Further fetal maturation 
may occur but without appreciable increase in size. Apparently after a period 
of approximately 3 to 4 weeks the placental vascular bed may be so affected 
that fetal death usually follows. 

In several instances in these 12 cases the same findings recurred in a subse- 
quent pregnancy, but at a later period in the gestation. In two eases the vas- 
cular and renal changes occurred early or continued for more than four weeks 
with resulting fetal death. In the subsequent pregnancies in these patients, 
inductions during the thirty-third week resulted in the birth of surviving in- 
fants that weighed 1,740 grams and 2,880 grams. Hypertensive disease with 
marked albuminuria and retinal vascular changes nearly always recurs in a 
subsequent pregnancy, which is quite contrary to the usual findings in true 
severe pre-eclampsia. Two brief case reports with pictures of the optic fundi 
demonstrate some of the retinal findings and the associated clinical course in 
severe hypertensive disease. 


Fig. 5.—E. F. showed Grade III changes with local spasm, hemorrhages, and transudates. 
Carbon arc spot adjoins disc at 11:30 (16 hours before cesarean section). 


CasE 1—M. S. (No. 197999), a 41-year-old para 0, gravida ii, was admitted in 1948 
because of an increase in hypertension to 170/110 during the twenty-ninth week of pregnancy. 
A previous pregnancy had terminated spontaneously at the twentieth week. No albuminuria 
or edema was present. Retinal vessels of Grade II with severe local spasm and arteriovenous 
compression phenomena were observed. By the thirty-third week, the blood pressure had 
returned to the previously recorded mild hypertensive limits and the spasm in the eyes was 
noted to be decreased but the fetal heart could not be heard and one week later a 1,330-gram 
macerated female infant was delivered. Renal function and uric acid levels were within 
normal limits. The blood pressure decreased to 140/90 and retinal spasm returned to 
normal one week prior to delivery which was probably the time of fetal death. Nine 
months post partum blood pressure was 180/120 without clinical symptoms. Fig. 4 shows 
the Grade II retinal arteriolar spasm. 


CaSE 2.—E, F. (No. 137025), a 42-year-old para viii, gravida xii, with 7 living children, 
was admitted in the thirty-fourth week of pregnancy, because of hypertension (170/105). 
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She was first seen in 1936 for severe pre-eclampsia complicated by premature separation of 
the placenta and the subsequent delivery of a stillborn infant of 3,830 grams. In 1940 a 
pregnancy was again complicated by severe hypertension, the blood pressure reaching a level 
of 180/120. Following a term delivery the blood pressure was 145/115. The patient was 
ndvised against future pregnancies and a tubal sterilization suggested, but she refused. She 
was seen during the present pregnancy, the day prior to admission when the urine showed 
a 4-plus albuminuria and the uric acid was 3.9 mg. per cent. The eye grounds showed 
copper- and silver-wire arterioles with local and generalized spasm and transudates and 
were classified as Grade III. A low flap cesarean section and tubal sterilization were per- 
formed and a well 2,820-gram infant was delivered. Blood pressure at time of section was 
190/120 and ten days post partum it was 165/100. The final diagnosis was severe hyper- 
tension with superimposed pre-eclampsia. There was some reduction of renal function post 
partum. Fig. 5 demonstrates the retinal findings with copper- and silver-wire arterioles, 
hemorrhage, and transudates. 


Renal Disease 


There were 27 patients with renal disease and in five instances retinal 
changes (Fig. 6) were absent and no fetal deaths occurred. In the Grade I 
group of 15 patients there were 5 fetal deaths which developed in utero from 
the fifth to the seventh month of pregnancy. Two of the five mothers showed 
a marked reduction in renal function, as determined by routine tests. In the 
Grade II group of four patients only one pregnancy resulted in the birth of a 
living infant and this mother had hypertensive disease with nephrosclerosis, 
rather than chronic glomerulonephritis. There were three patients with Grade 
III arteriolar changes and the only live infant was delivered by cesarean section. 
The presence of retinal transudates was considered the chief indication for the 
premature termination of this pregnancy. In the other two cases a therapeutic 
abortion was performed early in the second trimester because of the severe de- 
gree of retinopathy and other symptoms. 


The number of pregnancies complicated by nephritis is small. Patients 
are indexed as having nephritis if albuminuria is present prior to or early in 
the pregnancy. Diminished renal function by the urea clearance, concentra- 
tion test, and phenolsulfonphthalein excretion may or may not be present. The 
degree of retinal arteriolar changes was considered to be a reflection of the vas- 
cular damage and was correlated with the height and duration of blood pressure 
elevation. There was no apparent relationship between retinal arteriolar change 
and albuminuria. As is indicated by Fig. 6, patients with Grade II and III 
retinal vascular findings rarely deliver living infants. Among Grade I, two- 
thirds delivered infants that survived and in Grade 0 all pregnancies resulted 
in the birth of living infants. These data accordingly indicate that fetal mor- 
tality is very closely related to the degree of retinal involvement. It is of course 
quite possible that many patients classified as having hypertensive disease may 
also have had nephrosclerosis but were not classified as having renal disease. 


Zangemeister* believed that toxemias complicated by retinopathy (Grades 
III and IV) were caused by nephritis. Schiotz® and Cheney® from their own 
experience stated that 80 per cent were associated with hypertensive renal dis- 
ease and 20 per cent with the true toxemias of pregnancy. In our own series of 
patients with retinopathy (transudates and hemorrhages in addition to vascular 
disease) 20 were in the hypertensive renal group and 19 were in patients with 
acute toxemia. The fetal mortality was 75 per cent in the former and 37 per 
cent in the latter. This difference in fetal survival is primarily related to the 
time of occurrence of the retinopathy. In hypertensive renal disease, the retinal 
hemorrhages and transudates usually appeared in the second trimester or early 
in the third trimester of pregnancy, generally prior to fetal viability. In the 
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acute toxemias the Grade III or IV retinal changes occurred late in pregnancy 
and usually after viability. If delivery is promptly accomplished when 
retinopathy develops it is often possible to obtain a premature infant with a 
fair chance of survival. On the other hand, procrastination and delay while 
waiting for further development of the baby often result in the death of the 
fetus. Our experience clearly indicates that better results are obtained by pre- 
mature delivery rather than by waiting for further growth of the fetus when 
advanced retinopathy is present. In the cases of patients with these findings 
in the nongravid state pregnancy is definitely contraindicated. 


Renai Disease-27 cases 
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Infant deaths 
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Retinal change 


Fig. 6. 


Toxemia and Diabetes 


Because of the frequency of fetal deaths associated with toxemia in the 
diabetic mother, the available material was subjected to further analysis in 
order to determine the prognostic value of retinal examinations. Given, Doug- 
las, and Tolstoi’ have reviewed the subject of diabetes complicating pregnancy 
in this clinic and reported that 60, or 46 per cent, of their material were as- 
sociated with toxemia. Twenty-four of these had adequate retinal examinations 
and this discussion is limited to these cases. Twelve of the 24 infants died in 
utero or during the neonatal period. Six of these mothers had ‘‘juvenile’’ dia- 
betes while the others developed the disease in adult life. 

In the total mild pre-eclamptie cases' reviewed, 20 per cent of the fetal 
deaths were associated with diabetes mellitus. Eleven diabetic patients with 
mild pre-eclampsia were studied. In this special group there were no premature 
interruptions of the pregnancy. We can therefore evaluate more thoroughly 
mild pre-eclampsia with diabetes, and the related retinal findings. Two of 4 
infants died when the mother had no discernible vascular changes while 4 fetal 
deaths occurred in the 5 patients with Grade I changes and both patients with 
Grade II changes delivered dead infants. From this small group with mild 
pre-eclampsia, the patients with the more advanced retinal findings were more 
likely to deliver dead infants, unless the pregnancies were prematurely inter- 
rupted. In retrospect we were not sufficiently impressed with the more ominous 
prognosis for the infant in toxemia and because of this experience we terminate 
the pregnancy without hesitation when spasm of the retinal arterioles is present 
in patients whose pregnancy has extended for 32 or more weeks. A good portion 
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of these patients had persistent borderline blood pressure and later were classi- 
fied as having mild hypertension. 


Among the 10 diabetics with severe pre-eclampsia, there was a high rate 
of interruption and a fetal mortality of 20 per cent. Six were delivered by 
cesarean section, one by Pitocin induction, and three delivered spontaneously. 
Two patients had normal retinal findings and were delivered by section in the 
thirty-third and thirty-sixth weeks of pregnancy. The infants were living and 
well. Four had Grade I retinal change. Two of this number were delivered 
of living infants by cesarean section. Two delivered spontaneously ; one of the 
two died on the first postpartum day of intracranial hemorrhage. Grade II 
abnormalities were evident in two. One delivered successfully spontaneously 
and the other had a macerated fetus by section. Retinal hemorrhages (Grade 
III) were found in two patients. The pregnancies were interrupted, one by 
section and the other with Pitocin within 48 hours after the retinal examina- 
tion in the thirty-sixth and thirty-fourth weeks, respectively ; two living infants 
resulted. In three instances the pre-eclampsia recurred in subsequent preg- 
nancies, even though there was no evidence of hypertensive renal disease during 
the intervening period. The finding of increased retinal arteriolar spasm of 
Grade II or III was considered important evidence favoring early prompt 
termination of the gravidity following viability of the fetus. 


Fig. 7.—J. L. showed mixed diabetic retinopathy (arrow) in left macular area. Carbon arc 
spot is above macula. Arterioles showed only Grade I changes (5 days before delivery). 


A single case of diabetes was associated with mild hypertension and Grade 
I retinal vessels. A living baby was delivered spontaneously at the thirty-sixth 
week. In the severely hypertensive group there were 2 patients, both of whom 
were nulliparas and delivered deadborn infants. The first patient had Grade II 
changes and pregnancy terminated in the thirty-seventh week. Three weeks 
after delivery the eye grounds were normal. The second patient had Grade III 
hypertensive arteriolar changes without any diabetic retinopathy. A dead 
fetus was born in the thirtieth week of gestation. Eye ground changes had sub- 
sided slightly at the time of discharge from the hospital. 
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We have on rare occasions seen diabetic retinopathy associated with preg- 
naney. The common types of diabetic retinopathy are: (1) small, hard, yel- 
lowish transudates in the macular areas usually superiorly and temporally, (2) 
small microaneurysmal superficial hemorrhages around the discs, and (3) small 
deep hemorrhages in the macular areas. A brief description of a case of diabetic 
retinopathy unassociated with hypertension, with a picture of the optic fundus, 
is given. 

CasE 3.—J. L. (No. 550616), a 21-year-old para 0, gravida ii, with diabetes of 15 
years’ duration, was admitted to the hospital in December, 1949, when 24 weeks pregnant 
because of diabetic retinopathy (edema and hemorrhages). The blood pressure was 140/95, 
there was a 3-plus albuminuria and renal function tests showed a significant impairment. 
Because of her extreme desire for the infant, the pregnancy was not interrupted. Daily 
requirements of insulin consisted of 48 units regular and 24 units of protamine zinc, In 
the thirty-third week, because of increased generalized edema, excessive weight gain, and 
progressive retinopathy, a cesarean section was performed. The infant, a male, weighed 
1,490 grams and died 24 hours later. Postmortem examination showed nothing significant 
except immaturity. Fig. 7 shows the diabetic retinopathy with deep perimacular transudates 
and hemorrhages. 


Comment 


Retinal examination in the patient with mild hypertensive disease is of 
value in that it establishes a basis for comparison with more advanced changes 
which may occur at a later date. There was no significant difference in fetal 
mortality in the various retinal grades in mild hypertensive disease. This mor- 
tality, however, was about twice that experienced on our entire service. This 
increased infant loss is apparently related to' the vascular disease. Albuminuria, 
edema, and elevated uric acid were rarely found in patients with Grade II 
changes and mild hypertension. This is in contrast to the findings in the more 
severely hypertensive group. This suggests that the so-called superimposed 
toxemia may be rather an increase in the degree of hypertensive disease during 
the pregnancy. 


Repeated ophthalmoscopy is most valuable in severe hypertensive disease. 
The progress of the hypertensive toxemia is reflected as accurately by the be- 
havior of the retinal arterioles as by any other single clinical sign or laboratory 
examination. Frequent retinal examinations in these patients may be of great 
aid in their clinical management. With no arteriolar change the prognosis for 
the fetus is excellent, while in the presence of Grade III and IV changes, inter- 
ruption is unquestionably indicated. With Grade I and II patients al] the 
clinical factors including ophthalmoscopy require careful evaluation. The 
presence of increasing localized and generalized spasm is always an ominous 
finding and indicates reduced chances of fetal survival. The presence of Grade 
II arteriolar changes, albuminuria, and a diastolic blood pressure of 110 or over 
usually means there will be very little further fetal growth and fetal death com- 
monly oceurs two to four weeks after the onset of these findings. In 80 per cent 
of our patients who manifested increasing spasm, it was considered necessary 
to interrupt the pregnancy. 


In patients with advanced hypertension who are evaluated in the first tri- 
mester, the examination of the eye grounds should play an important role. Even 
though a long-standing history of hyperpiesis may be obtained, the presence of 
normal or but slight alteration of the retinal vessels suggests a very slowly pro- 
gressing process and does not suggest the desirability of interruption. Grades 
III and IV and even Grade II with increasing severe spasm usually indicate a 
poor prognosis for the baby and the necessity of interruption. The retinal 
arterioles accordingly reflect the changes of past hypertensive disease and those 
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occurring during the pregnancy. This should be both an important factor in 
determining whether a given pregnancy is adding serious cardiovascular injury 
to the mother and a diagnostic aid with respect to the baby. 

In renal disease the retinal observations did not indicate the degree of renal 
damage. However, as retinal arteriolar abnormalities become more advanced, 
the prognosis for fetal survival was considerably reduced. Ophthalmoscopy is 
helpful in the evaluation of the patient with renal disease in early pregnancy. 
A normal blood pressure with Grade II retinal arteriolar changes indicates prior 
hypertension and in all probability hypertension will develop well before via- 
bility occurs. The best fetal results in renal disease occur when persistent al- 
buminuria is associated with normal retinal vessels and blood pressure. 

Retinal arteriolar examinations are of little value in prognosticating the 
outcome in the diabetic patient without toxemia even though both mother and 
baby may have excess extracellular water. The stillbirths in diabetic mothers 
are apparently unassociated with arteriolar spasm or sclerosis. On the other 
hand, when diabetes is associated with toxemia, the retinal findings are of 
greater prognostic value with respect to the infant. The vascular changes are 
correlated to previous and present blood pressure findings. Grade II retinal 
changes indicate significant vascular damage and should prompt the obstetrician 
to early interruption. It appears to be likewise true that the diabetic mother 
with toxemia and without retinal vascular abnormality will have a better chance 
to deliver a living child. The finding of Grade III changes at any time in the 
pregnancy is of serious import to both the mother and infant and indicates the 
necessity for prompt interruption. The severity of the diabetes, the insulin re- 
quirement, the edema, and the albuminuria bear no relationship to the retinal 
vascular findings. The blood pressure elevation in diabetic toxemia as in the 
other toxemias is closely related to the retinal arteriolar changes. Several cases 
of diabetic retinopathy, associated with pregnancy, have been carefully followed 
during recent years. This particular process is unassociated with the arteriolar 
changes in toxemia. If the punctate perimacular hemorrhages (diabetic ret- 
inopathy) increase during pregnancy, there is grave danger of multiple sco- 
tomas and partial permanent reduction in visual acuity. 


Conclusions 


1. Retinal changes in hypertensive and renal disease are, in general, more 
advanced than in the acute toxemias, because of previous arteriolar disease. 

2. The eye grounds are important in determining the extent of vascular 
damage and in evaluating patients with hypertensive disease in early preg- 
nancy for possible interruption. 

3. Early retinal changes in mild hypertension are of little prognostic sig- 
nificance, but the observations may be of great value in providing a basis for 
the interpretation of future developments. 

4. In severe hypertension the character of the retinal arterioles may be of 
great prognostic value, more so than in any of the other toxemias. 

5. The percentage of pregnancies requiring interruption increases rapidly 
with the degree of retinal arteriolar damage in severe hypertension. Termina- 
tion of pregnancy is usually not indicated when the changes are of Grade 0 
or I. Pregnancies in about 35 per cent of our patients with Grade IT changes 
without albuminuria were interrupted while, if albuminuria was present, 
three-fourths of the pregnancies were interrupted. 
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6. The presence of retinal hemorrhages, transudates, or papilledema asso- 
ciated with hypertension requires the prompt interruption of pregnancy 
regardless of the duration of the gestation. 

7. The fetal mortality is extremely high when severe hypertension, Grade 
II arteriolar changes, and albuminuria are observed prior to the twenty-eighth 
week of pregnancy. If rapid blood pressure elevation and albuminuria occur 
after the thirty-second week, prompt interruption is indicated and should not 
be delayed more than 21 days. There is apparently little if any increase in 
weight. of the fetus during this time. 

8. In chronic renal disease, the prognosis for a living infant is less as the 
severity of retinal vascular change increases. 

9. In chronic renal disease, normal retinal vessels and normal blood pressure 
findings suggest a reasonably good prognosis for the infant. 

10. In diabetes mellitus with associated toxemia, retinal vascular changes 
are a more ominous prognostic sign to the fetus than in toxemia alone. Grade 
II retinal arteriolar findings in the diabetic patient usually indicate death 
of the fetus unless early intervention is performed. 

11. Diabetic retinopathy is a further hazard to the vision of the mother; 
it tends to increase during pregnancy and may seriously involve the macular 
area. Patients with these findings should not attempt pregnancy. 

12. The frequent examination of the retinal vascular bed has been an 
important aid in the diagnosis, evaluation, and management of the toxemias 
of pregnancy. 


13. As a result of the analysis of these data we observe the retina at 
frequent intervals (daily in seriously ill patients) and the decision to terminate 
a pregnancy may depend largely on such observations. 

14. The services of an ophthalmologist must be considered essential in the 
proper conduct of an obstetrical department. 
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TRENDS IN THERAPEUTIC ABORTION. A REVIEW OF 137 CASES 


J. G. Moore, M.D.,* anp J. H. Ranpaui, M.D., Iowa Crry, Iowa 
(From the Department of Obstetrics and Gynecology, State University of Iowa) 


NY consideration of therapeutic abortions must be concerned with problems 
of a legal, social, moral, and medical nature. The methods ean be logically 
presented and justified; the results can be analyzed with fairly convincing 
accuracy ; but the indication in any given case is usually the subject of con- 
siderable argument. In the past, opinions have been presented which range 
from an indignant implication of murder to a plea for a sympathetic judgment 
in favor of the mother.’ ? The use of social and moral factors as an aid in mak- 
ing a decision has been advocated by some and decried by others. Legal inter- 
pretations vary from state to state. Even the concept of what is meant by a 
threat to the mother’s life is variously interpreted. Only by repeated analysis, 
and by thorough publication of the policies of the various clinics, can we hope 
to effect a resolution of this disunanimity of opinion. 

The Code of Iowa states that a therapeutic abortion may be done only if 
the life of the mother is threatened.* Many states are similarly rigorous in 
their legal safeguards of pregnancy. Other states require only that the health 
of the mother be jeopardized, or merely the advice of a licensed physician.‘ 
What constitutes a threat to the life of the mother leaves room for broad inter- 
pretation, and is doubtless the cause for much of our variation in opinion. 
However, the role which social and moral factors play is variable, and may 
change from time to time in any one clinic. It must be admitted that these factors 
do influence our decisions, even when every effort is made to exclude them. 
The role played by religion is usually indicated by the patient and her religious 
adviser, and, in most cases, is beyond the direction of the physician. In view 
of these considerations the greater portion of this analysis will be concerned 
with problems of a medical nature. 


Material and Incidence 


From 1926 through 1950 there have been 24,172 deliveries at the University 
of Iowa Hospitals. During this time 137 therapeutic abortions have been per- 
formed. Included were all pregnancies terminated by a specific procedure in 
the first six months of pregnancy. Abortions effected in the treatment of 
disease were included only if the procedure was specifically designed to termi- 
nate the pregnancy; thus, many cases associated with carcinoma of the cervix 
were excluded. Table I indicates that the ratio of therapeutic abortions to 
deliveries over the last twenty-five years at the University of Iowa Hospitals 
was 1 to 176, and that the rate did not vary considerably over any five-year 
period. With the exception of the war years, the trend has been toward a lower 
abortion rate. 


*Present address: 405 Hilgard, Los Angeles, Calif. 
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TABLE I. RATIO OF THERAPEUTIC ABORTIONS TO DELIVERIES 


NUMBER OF NUMBER OF 
PERIOD OF YEARS ABORTIONS DELIVERIES ABORTION RATE 
1926-1930 12 1,489 1 to 124 
1931-1935 27 4,357 1 to 161 
1936-1940 42 7,892 1 to 188 
1941-1945 30 5,145 1 to 171 
1946-1950 26 5,289 1 to 204 
1926-1950 137 24,172 1 to 176 


Registration Data 


Registration data (Table II) show that 12 per cent of the patients accepting 
therapeutic abortion were of Roman Catholic faith, notwithstanding the rather 
rigid restrictions set up against such operations by this religion. Ninety-four 
per cent of the patients were married, and a larger number of them were of 
private financial status than would be expected considering the proportion of 
this class of patient admitted to the service. This large percentage of private 
patients might well be interpreted as resulting from a desire of physicians 
throughout the state to exclude operations of such a controversial nature from 
their practice by referring them to the University Hospitals. 


TABLE II. REGISTRATION DATA 


NUMBER PER CENT 


Religion.— 
Non-Catholie 121 
Catholic 16 


Marital Status.— 
Married 129 
Single 6 
Widowed 1 
Divorced 1 


Financial Status.— 
Private 32 
Cost 11 
Indigent 94 


Age, Parity, and Duration of Pregnancy 


The greatest number of interruptions fell well within the period of greatest 
fertility (20 to 35 years of age) ; however, the average age is somewhat higher 
than that of patients admitted to the obstetric service. The expected younger 
age among primigravidas is shown in Fig. 1. Parity as an influence is well 
demonstrated by Fig. 2. It is striking that the greatest number of interruptions 
were carried out in women who had not completed, or, what is more tragic, had 
not started, their families. These women had much to gain by continuing their 
pregnancies and thereby required a more rigorous indication for interruption. 

Examination of Fig. 2 also reveals that more than half of the pregnancies 
were interrupted in the fourth month or later. The reasons for this are three- 
fold: (1) many of the patients, procrastinating, presented themselves to their 
physicians at a late date; (2) the system of admission of patients to the Uni- 
versity Hospitals often accounts for a considerable delay after the local physician 
decides to refer the patient ; and (3) many patients are not recognized as candi- 
dates for abortion until fairly late in pregnancy. The latter is exemplified by 
those patients with hypertensive disease who may not develop serious signs and 
Symptoms until the fifth or sixth month. Since this type of patient comprises 
a large portion of our series, the figures are heavily weighted in this direction. 
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Indications for Therapeutic Abortion 


Classed according to indication, the incidences are outlined in Table III. 
The proportion of the various indications in primigravidas is essentially the same 
as in the series as a whole, even though the requirements for interruption in this 
group might be considered especially stringent. 


Entire Series 


25 35 45 years 15 25 


Fig. 1.—Distribution of patients according to age. 


Parity Duration of Pregnancy 


012345678910 12 3 #4 #5 6 months 


Fig. 2.—Distribution according to parity and duration of pregnancy. 


From Table IV it is seen that our incidence of each of the indications is in 
line with those of the various reporting clinics, with the exception of the 
Margaret Hague Hospital. Toxemia of pregnancy, tuberculosis, and cardiac 
disease are predominant in each series. The Bellevue Hospital is the only 
institution in which tuberculosis supplants toxemia of pregnancy as the leading 
indication. This might be explained by the large tuberculosis clinic serviced 
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by this group. It would seem that the extreme reluctance of the Margaret Hague 
Hospital to interrupt early pregnancies is not consistent with the policies of 
most clinics. 


TABLE III. INDICATIONS FOR THERAPEUTIC ABORTION 


ENTIRE SERIES PRIMIGRAVIDAS 


NO. OF NO. OF 

INDICATIONS PATIENTS PER CENT PATIENTS PER CENT 
Toxemia 49 : 14 44 
Tuberculosis 31 ‘ 19 
Cardiac disease 18 ; 6 
Renal disease 11 : 10 
Neurologic disease 
Psychiatric disease 
Malignant disease 
Miscellaneous 


Total 


TABLE IV. COMPARISON OF HOSPITALS 


CHICAGOS5 NEW YORK®| MARGARET! BELLEVUE? IOWA 
HOSPITAL LYING-IN LYING-IN HAGUE HOSPITAL UNIV. 


Number reported 134 280 + 199 137 

Ratio to deliveries 1:195 1:167 1:16,750 1:76 1:169 

Indication PER CENT PER CENT PER CENT PER CENT PER CENT 
Toxemia 28 35 100 8 36 
Tuberculosis 24 11 47 23 
Cardiac disease 20 24 16 13 
Neuropsychiatric disease 15 6 13 13 
Urologic disease 2 10 2 8 
Others 11 14 14 7 


Total 100 100 100 100 


Toxemia of pregnancy represents the largest group in this series. Included 
are patients whose pregnancies were interrupted for hypertensive disease in the 
first six months of pregnancy, those for chronic glomerulonephritis with vascular 
changes or hypertension, and those for pernicious vomiting. Table V indicates 
the prominence of hypertensive disease in this group. It is demonstrated in 
Fig. 3 that indications of this type occurred in older women of higher parity, 
when compared to the series as a whole. To justify abortion, it was usually re- 
quired that the blood pressure be greater than 200 (systolic) and/or 120 
(diastolic). Seventy per cent of the 44 patients presented a systolic pressure 
in the range of 200 or higher. Albuminuria, significant edema, retinal changes, 
and evidence of cardiac or renal damage added weight to the indication, and 
usually played a large part in deciding those cases with lower blood pressures. 
Of note is the fact that 27 of these patients (61 per cent) had a history of 
moderate or severe toxemia with previous pregnancies. 


TABLE V. TOXEMIAS OF PREGNANCY 


INDICATION NUMBER PER CENT 


Hypertensive disease 44 90 
Pernicious vomiting 3 6 
Glomerulonephritis 


Total 49 100 


That this disease represents a serious threat to life is indicated by four 
postoperative deaths which occurred soon after the interruption. Three im- 
portant prognostic factors must be carefully considered in handling the problem 
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of hypertension coexisting with pregnancy: (1) the threats of superimposed 
pre-eclampsia and abruptio placentae which are relatively comomn in hyper- 
tensive disease; (2) the possibility of long-continued hypertension becoming 
permanent, or leveling at a higher figure than existed before pregnancy ; thus, 
decreasing the longevity of the mother; and (3) the very poor fetal salvage 
in this group. Those pregnancies interrupted for pernicious vomiting occurred 
in the early years of the series before it was known that vitamin B deficiency 
was a factor in the development of polyneuritis and encephalopathy, often seen 
in the more serious cases,* ° and before intravenous infusions were as widely 
used as at present. 


Age Parity 


Fig. 3.—Age and parity in hypertensive disease. 


The effect of tuberculosis on pregnancy has always been a controversial 
subject. The fact that the only state-supported tuberculosis hospital in Iowa 
works in close conjunction with the University Hospitals and refers its patients 
for maternity care weights the incidence of this indication in our series quite 
heavily. This association tends to make it appear that the University Hospitals 
are less conservative in this regard than the facts would indicate. It has been 
the general policy in our clinic to interrupt pregnancy only in those patients who 
have active exudative pulmonary tuberculosis and are within the first three 
months of gestation. In general, pregnancies in patients who exceeded the 
fourth month of pregnancy or who had chronie fibrotic types of tuberculosis 
were not aborted. This policy was based upon the feeling that patients with 
active exudative tuberculosis are unable, because of the demands and restric- 
tions of pregnancy, to follow minutely the regimen of tuberculosis therapy. 
During recent years, the trend has been toward the concept that pregnancy, in 
itself, does not affect the course of tuberculosis adversely, nor does it prevent 
medical or surgical measures aimed at arresting the disease. In view of recent 
statistical analyses!” +1 which indicate that the pregnant patient may tolerate 
tuberculosis even better than her nonpregnant control, it may be necessary 
to modify our policy in the future. Table VI indicates that over 80 per cent 
of the patients in this category had pulmonary disease, with renal tuberculosis 
being the next most common. The five patients with extrapulmonary disease 
were seriously ill, and those with renal tuberculosis had but one kidney, with 
either impairment of function or the possibility of residual tuberculosis in the 
remaining kidney. In general, patients with tuberculosis were not sterilized 
unless the phthisiologists (or other specific consultants) felt the disease was 
severe and intractable, or unless grandmultiparity was a factor. No case of 
laryngeal tuberculosis, and only one case of osteotuberculosis was encountered. 

Excepting those of hypertensive disease, cardiac indications for therapeutic 
abortion are accepted with the least question; however, the requirements are 
rather exacting. Although it is generally agreed that most cardiac patients 
ean be carried through pregnancy without unduly risking the mother’s life, 
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TABLE VI. TUBERCULOSIS 


TYPE OF TUBERCULOSIS NUMBER 


Pulmonary tuberculosis 26 
Renal tuberculosis 

Tuberculosis of bone 

Tuberculosis of adrenals 


Total 


INDICATION FOR STERILIZATION NO. OF PATIENTS 


Severe and intractable pulmonary lesions 7 
Multiparity 

Renal tuberculosis (with absent kidney) 

Elderly primipara 

Tuberculosis of adrenals 

Tuberculosis of bone 


Total 20 (65 per cent) 


certain cardiac conditions would seem to warrant interruption of pregnancy. 
Patients with auricular fibrillation, those with previous cardiac failure, and 
those with serious cardiac disease beyond the age of 35 years are included in 
this group. It is axiomatic that the pregnancy is not to be interrupted while 
the patient is in cardiac failure, since emptying the uterus does not immediately 
aid the circulatory dynamics and only subjects the mother to additional risk. 
As demonstrated in Table VII, rheumatic heart disease makes up the largest 
portion of this group. Thyrotoxie heart disease and cardiovascular syphilis 
are conspicuously absent, while congenital heart disease occurs only once as an 
indication for abortion. Although coronary artery disease is not a frequent 
problem in the childbearing age, there was one abortion in the series for in- 
tractable angina pectoris. Of this group of patients, it is noted that all either 
had an episode of previous failure, or had marked restriction of activity. 


TABLE VII. CARDIAC DISEASE 


NUMBER 


Indication.— 
Rheumatic heart disease 
Coronary artery disease 
Congenital heart disease 


Total 


Severity.— 
Failure in present pregnancy 
Previous failure 
Serious difficulty with previous pregnancy 
Marked restriction of activity 


Total 


The death rate for pregnant cardiac patients has come to represent one of 
the most prominent figures in maternal mortality statistics, as other causes of 
death have been brought under relative control. Indeed, the New York Lying- 
In Hospital reveals that cardiac disease now represents the greatest single cause 
of maternal death in its eclinic.12 The Margaret Hague Hospital reports that 
cardiac disease causes 7 per cent of its maternal deaths.** While it is true that 
the greatest number of these deaths from cardiac disease occurred in patients 
who had received no prenatal care, the death rate for those followed throughout 
pregnancy is sufficiently high to justify consideration of abortion in selected 
Patients. It is conceivable that the death rate from allowing all patients to 
continue pregnancy would be no higher than when a similar number have 
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abortions; however, the tremendous financial burden of hospitalizing severe 
cardiac patients throughout pregnancy, and of caring for their children after- 
ward, would be difficult to overlook. As much as we would like to feel that social 
and economic factors do not play an important part in deciding such an indi- 
cation, it is obvious that they do have their influence. 

Kidney disease plays an important role in our series as is shown by its 
occupying fourth position in the list of indications. If the three cases of renal 
tuberculosis were added to this group, kidney disease would assume an even 
more prominent role, and the relative incidence would be the same as that of 
the New York Lying-In Hospital. The importance of pyelonephritis, although 
it oceupies the top position in this category, shows promise of a considerable 
decrease since the advent of chemotherapeutic agents and antibiotics. We have 
not used this indication for a therapeutic abortion since 1942. The others listed 
in Table VIII show no hope of decreasing in the future. 


TABLE VIII. RENAL DISEASE 


INDICATION NUMBER 
Pyelonephritis of pregnancy 6 
Severe hydronephrosis (before pregnancy ) 3 
Polycystic kidneys 1 
Renal neoplasm 1 

Total 11 


All of these patients showed a demonstrable impairment of renal function 
and a significant decrease in the renal reserve. Tests of urea clearance and of 
urinary concentration indicate that the kidney works with lowered efficiency 
during pregnancy’ '> 1°; indeed, it is usually assumed that pregnancy increases 
the work to be performed by the kidney and that this burden becomes heavier 
as the pregnancy progresses.’7 The specific points required in order to justify 
therapeutic abortion on the basis of renal insufficiency are difficult to list; 
however, if, before pregnancy or in the early months of pregnancy, the patient 
shows an inability to clear the blood of nitrogenous waste, interruption should 
be seriously considered. If, after a nephrectomy, the remaining kidney is in 
danger of becoming infected or of having a pre-existing infection aggravated 
by pregnancy, much weight is lent to the indication for abortion. The factor 
of stasis within the kidney pelvis and ureter should be considered in this regard. 

The incidence of neuropsychiatric indications in this series is surprisingly 
similar to that of other clinics. The neurologic diseases are headed by multiple 
sclerosis (Table IX), and most of these patients suffered from cord bladders 
and severe urinary infections. The other neurologic indications were associated 
with mental deficiency. It is noteworthy that, with one exception, the neurologic 
indications were considered within the first years of the series. As neurologic 
indications have fallen off, those of a psychiatric nature have replaced them. 
Psychiatrie indications have occurred with increasing frequency in the last 
decade, and are listed in Table X. It might be stated that pregnancy predisposes 
women to no particular type of psychosis; it is usually coincident with the 
occurrence of the psychosis. It is also not possible to state definitely that preg- 
nancy will hasten the onset of a psychosis, nor make a pre-existing psychosis 
more severe. The presence of a pregnancy does not interfere with the treat- 
ment of psychiatric disease or make it less effective; in fact, we do not hesitate 
to administer electric shock therapy with curare while the patient is pregnant. 
However, the patients who might be harmed by pregnancy are those suffering 
from severe reactive depression, in whom the added burden of pregnancy, at 
that particular time, might well lead to serious psychiatric difficulty. Each 
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patient in this group was thoroughly investigated by one or more members of 
the Department of Psychiatry, and in each case they urgently requested termi- 
nation of the pregnancy. Once again it can be said that, with very few excep- 
tions, the continuation of pregnancy presents little danger to the life of the 
mother, but with the more severe types of neuroses it might seriously jeopardize 
her future mental health. 


TABLE IX. NEuROLOGIC DISEASE 


INDICATION NUMBER, 


Multiple sclerosis 

Huntington’s chorea (with mental defect) 
Epilepsy (with mental defect) 

Paralysis agitans 

Oxycephaly (with mental defect) 


Total 


TABLE X. PSYCHIATRIC DISEASE 


INDICATION NUMBER 


Reactive depression 

Previous psychosis 

Psychosis, manic depressive 

Psychosis, hebephrenic 
Total 


The effect of pregnancy on malignaney is largely an unsolved problem. 
In general it may be stated that the incidence of cancer of certain organs is 
less in pregnant women than in those of the same age group who are not preg- 
nant.1* Also, it has not been definitely shown that cancer therapy is less effec- 
tive in the presence of pregnancy. The reluctance to interrupt such pregnancies 
is reflected in Table XI by the low incidence of pregnancies aborted because 
of concurrent malignaney. With cancer of the cervix, the pregnancy is usually 
sacrificed in the course of treatment; however, in the one case reported in 
this series, the abortion was carried out as a specific measure prior to the course 
of therapy for the malignancy. In the other eases, it might be surmised that 
the therapeutic abortion was done in order that patients attempting to over- 
come malignant disease might not be encumbered with pregnancy. By and 
large, if these patients were analyzed strictly, it would be necessary to assume 
that the pregnancies did not affect the life expectancy of the mother, and that 
other factors might well have played a role in adding weight to the indication. 


TABLE XI. MALIGNANCY 


INDICATION NUMBER 
Carcinoma of the cervix 
Carcinoma of the rectum 
Osteogenic sarcoma 
Hodgkin’s disease 


Total 


The cases listed in the miscellaneous category (Table XII) are the loose 
ends that one might expect to find in any series. The two patients whose preg- 
nancies were interrupted for myomas of the uterus were severely incapacitated 
by associated pain. That these patients could have received palliation with 
analgesics is not to be doubted; consequently, other factors must have played 
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a part in deciding the indication. The patient with diabetes had severe juvenile 
diabetes with glomerulonephritis. The patient whose pregnancy was aborted 
because of an Rh incompatibility had a homozygous husband and had previously 
delivered a stillborn erythroblastotic infant. Rubella as an indication occurred 
in a patient who developed the disease in the first trimester and who preferred 
not to chance the possibility of a congenitally defective infant. This case oc- 
curred at a time when relatively high incidences of congenital defects associated 
with rubella were appearing in the literature. The patient with the diaphrag- 
matic hernia had been having considerable distress even when not pregnant. Fol- 
lowing an unsuccessful attempt to close this huge defect, it was felt that preg- 
nancy would have added considerably to her already compromised respiration. 


TABLE XII. MISCELLANEOUS 


INDICATION NUMBER 
Myomas of the uterus with pain 
Diabetes 
Rh incompatibility 
Rubella 
Diaphragmatic hernia 


Total 


Methods of Interruption 


In a review of the methods by which the pregnancies were interrupted, it 
is seen from Table XIII that the largest number of patients were subjected to 
an abdominal hysterotomy. This method was chosen mainly because the ma- 


jority of pregnancies were more than three months along when first seen. The 
abdominal approach was especially popular in the later years of the series. 
In the earlier years every effort was made to carry out the procedure per 
vaginam even if the pregnancy was of 34% to 4 months’ duration. There was 
a greater tendency to carry out vaginal ligation of the tubes in the earlier 
period, especially when the pregnancy was encountered in the first two months. 
With better anesthesia and the present safety of the abdominal approach, most 
procedures requiring sterilization are effected by celiotomy. Catheter insertion 
was employed in the earliest years of the series, and was abandoned after an 
unfortunate death from sepsis in a cardiae patient. Rupture of the membranes 
and insertion of a Voorhees bag were employed in patients approaching the 
sixth month of pregnancy. The use of the bag and elective induction by rupture 
of the membranes in the second trimester have been largely abandoned. The 
performance of hysterectomy in terminating pregnancy would seem to add to 
the dangers of the procedure, since three of the maternal deaths in the series 
followed this type of operation. 


TABLE XIII. METHODS oF INTERRUPTION 


METHOD 1926-1936 1937-1951 TOTAL 


Abdominal hysterotomy 72 
Dilatation and curettage 22 
Vaginal hysterotomy 15 
Abdominal hysterectomy 12 
Vaginal hysterectomy 
Rupture of membranes 
Bag insertion 
Catheter insertion 


Total 
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Sterilization in Association With Therapeutic Abortion 


In general it is felt that if a patient is ill enough to deserve therapeutic 
abortion, she should be sterilized ; unless, of course, the disease responsible is not 
irreversible. It will be noted from Table XIV that in every case where sterili- 
zation was not done, there was still some hope of cure, or that sterilization was 
not performed at the time because of the technical difficulties involved. In- 
cluded in the latter group were those patients whose abortions were accom- 
plished by rupture of the membranes and/or insertion of a bag at six months’ 
gestation. Table XV indicates that the greatest number of sterilizations were 
effected by the abdominal route, although in the earlier years of the series a 
large percentage of the tubal ligations were accomplished vaginally at the time 
of vaginal hysterotomy. 


TABLE XIV. PATIENTS Not STERILIZED 


Late abortion for hypertension/nephritis 15 
Tuberculosis 11 
Pernicious vomiting 3 
Reactive depression 3 
Husband sterilized 1 
Myomata uteri with pain 1 
Rh incompatibility 1 
Rubella 1 
Miscellaneous 6 
Unable to accomplish per vaginam 

Aborted by catheter 


Total 42 (31 per cent) 


TABLE XV. METHOD OF STERILIZATION 


Abdominal tubal ligation 67 
Vaginal tubal ligation 13 
Abdominal hysterectomy 12 
Vaginal hysterectomy 2 
Radiation 1 


Total 95 (61 per cent) 


Mortality 


In considering procedures employed to save the life of the mother, it is of 
prime importance that the operation itself have a low mortality rate; certainly 
it must be lower than the alternative of allowing the pregnancy to proceed to 
fetal viability and delivery. Seven of the patients in this series are classified 
as having died from the operations, a mortality of 5.1 per cent. The facts asso- 
ciated with these deaths are summarized as follows: 


1927. Patient died of septicemia on the twenty-second postoperative day following 
catheter insertion for interruption of pregnancy of two months’ duration. Indication was 
rheumatic heart disease. 


1930. This patient, 18 weeks pregnant with severe pernicious vomiting of pregnancy, 
was stimulated to abort with Pituitrin and a Voorhees bag, and passed the fetus two days 
later. She died on the second postpartum day, never having recovered from her severely toxic 
condition. 


1930. This patient with advanced tuberculosis of the adrenal glands was subjected to 
a subtotal hysterectomy at 14 weeks’ gestation, and died two days later in Addisonian crisis. 
She was in critical condition prior to the operation, and never improved postoperatively. 
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1931. This patient, 13 weeks along in her first pregnancy, with severe pernicious vomit- 
ing of pregnancy, was subjected to a vaginal hysterotomy after a progressively poor course in 
spite of intensive therapy. She died two days postoperatively in a severely toxic condition. 


1932. Patient died of septicemia and pyelonephritis on the ninth postoperative day 
following vaginal hysterotomy for interruption of a pregnancy of four and one-half months’ 
duration. The indication was severe hypertensive disease with convulsions. 


1940. Patient died of cerebrovascular accident on the fifth postoperative day following 
an abdominal hysterectomy for interruption of a pregnancy of two and one-half months’ 
duration. Indication was hypertensive cardiovascular renal disease. 


1940. Patient died of uremia on thirty-sixth postoperative day following abdominal 
hysterectomy for interruption of a pregnancy of four months’ duration. Indication was 
bilateral hydronephrosis and renal caleuli with poor kidney function. 


Five of the patients were very seriously ill, and it was felt that whether 
or not the operation was carried out, they would have died shortly. The other 
two were not in critical condition at the time of interruption, and death should 
be attributed largely to the operative procedure. Considering the severity of 
most of the diseases for which the abortions comprising this series were per- 
formed, it is probable that a higher death rate would have resulted from allow- 
ing the pregnancies to continue. 


Comment 


Therapeutic abortion is designed primarily to preserve the life of the 
mother. In most states this tenet is enforced by law. It is sometimes difficult 
to assess properly the seriousness of a disease, and especially difficult to state 
with reasonable certainty that allowing pregnancy to run its natural course 
will result in the death of the mother. Severe and advanced degrees of cardio- 
vascular-renal disease in pregnancy can be adjudged fairly accurately to jeopard- 
ize the mother’s life. The occasional case of primary urinary tract disease with 
renal decompensation may seriously threaten the mother’s life. Statistically, 
severe cardiac disease represents a real threat to the mother in selected cases; 
in certain clinies this disease has come to occupy the top position as a cause of 
maternal mortality. Under these circumstances, even though many such 
maternal deaths occurred in previously neglected patients, it is logical that an 
occasional cardiac patient deserves therapeutic abortion. With these exceptions, 
it might be seriously doubted that maternal diseases, commonly offered as indi- 
eations for therapeutic abortions, would directly result in death if properly 
managed during pregnancy. 

It is debatable that we should consider as candidates for therapeutic 
abortion those patients in whom the combination of pregnancy and the indi- 
cated disease has a good chance of decreasing maternal longevity. It is not 
easy to disregard the mother’s right of objecting to the continuation of a preg- 
nancy which might increase her chances of early death. Certainly the chance 
of death, the shortening of the expected life span, and the value of the child to 
the family and society become factors which attract consideration. To state 
that we are not swayed by these factors when we are aware of them would not 
be entirely correct. In this series, the patient with five children and a broken 
family, who was afflicted with multiple sclerosis, a cord bladder, chronic pyelo- 
nephritis, and mental deficiency, represents just such a problem. The preg- 
nancy, by its effect upon the urinary tract, would not be a serious threat to 
the mother’s life, but the environment into which the infant would be born 
might influence the clinician judging the merits of the indication. 

There are conditions which, in the past, might have justly claimed con- 
sideration for therapeutic abortion, but which at the present time would warrant 
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little attention. Most prominent in this regard are the cases of pernicious vomit- 
ing with avitaminosis. These cases presented a real threat to maternal well- 
being and not infrequently resulted in death. Recent surveys have attempted 
to show that patients with pulmonary tuberculosis do just as well when preg- 
nancy is allowed to continue as when it is therapeutically aborted. They claim 
that the mother has an even better chance of survival than her nonpregnant 
control. Some phthisiologists will counter that, under existing conditions, the 
added economic and domestic burdens would be detrimental to the health of 
the mother in the years following delivery. This is obviously a social problem, 
and, if we perform abortion in these mothers, it may be justly stated that we 
are using medical means to solve a social problem. The same logic may be ap- 
plied to psychiatric indications. In most psychoses, therapy may be employed 
during the course of pregnancy without adversely affecting the mother or baby. 
However, the same may not be said for the reactive depressions, many of which 
present suicidal tendencies, in which the pregnancy itself acts as a definite 
mental irritant. Such conditions should be carefully evaluated by trained 
psychiatric personnel and should not be interpreted solely by the obstetrician. 
Some indications, seemingly justifiiable at the time, do not stand the test of 
future analysis. Such indications might include those of malignancy (osteo- 
genic sarcoma, Hodgkin’s disease, and rectal carcinoma), myomas of the uterus 
with pain, and some of the neurologic diseases (paralysis agitans, epilepsy, 
multiple sclerosis, and Huntington’s chorea). On the basis of their association 
with pregnancy being detrimental to the health of the mother, these cases 
probably would not quality. 

By and large, in evaluating this series, we must admit that not all abortions 
were performed primarily to save the life of the mother. Many might have 
been carried through the pregnancy under ideal conditions of constant super- 
vision and prolonged hospitalization. It is also true that many of those who 
might have successfully survived their pregnancies would have been adversely 
affected by the experience. At the same time, it would seem that a few abortions 
were brought about through the combined influence of economic pressure, social 
factors, and convenience. To deny that these forces had not influenced us 
would be incorrect; to accept them would be unwise; and the best course would 
be to view future indications in the light of strict medical principles directed 
toward preserving the life and health of the mother. 


Summary and Conclusions 


1. One hundred thirty-seven cases of therapeutic abortion performed at 
the University of Iowa Hospitals are reviewed. 

2. The rate and indications for therapeutic abortion in this series do not 
vary significantly from those of most other institutions. 

3. Excepting for the war period, there has been a progressive decrease in 
the therapeutic abortion rate from the years 1926 to 1950. 

4. Toxemia of pregnancy, tuberculosis, cardiac complications, and renal 
diseases account for a large majority of indications for therapeutic abortion. 

5. The study demonstrates a trend toward the abdominal approach in pa- 
tients requiring sterilization, and in those whose pregnancies are interrupted 
after the third month of gestation. 

6. The mortality rate in this series for therapeutic abortion is 5.1 per cent. 
The resulting maternal salvage is probably greater than if all patients had been 
allowed to continue their pregnancies. 
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7. It is felt that not all therapeutic abortions were done strictly to save 
the mother’s life. Economic pressure and social factors would seem to have 
exerted some influence. 

8. It is suggested that indications for therapeutic abortion be judged only 
on the basis of strict medical indications. 
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STILLBIRTHS AND NEONATAL DEATHS. A THREE-YEAR SURVEY 


O. F. SCHOENVOGEL, JR., M.D., anp W. H. HiaccinsotHam, M.D., Houston, TExas 


(From the Dwision of Obstetrics, Hermann Hospital, and the Department of Obstetrics and 
Gynecology, Baylor University College of Medicine) 


HE effectiveness of an obstetrical service is not always reflected in its 

maternal mortality and morbidity rates. In the three-year period covered 
by this survey we have had only one maternal death at Hermann Hospital for 
a rate of 0.13 per 1,000 live births. This is well below the rate for the city of 
Houston as well as that for the whole of the United States. Morbidity rates are 
materially affected by the prophylactic use of chemotherapy in certain instances 
and by the institution of such therapy promptly upon the appearance of the 
first rise in temperature to at least 100.4° F. in other cases. These policies pre- 
vent the development of morbidity in many of the former cases and reduce many 
of the latter to instances of one-day fever. A study of the infant loss on an 
obstetrical service is helpful in analyzing the effectiveness of that service, for not 
infrequently our errors are reflected in not obtaining a living child while such 
errors are not of the order to produce maternal death or morbidity. 

The stillbirth and neonatal death rates at Hermann Hospital are equivalent 
to the average for all Houston hospitals and are roughly one-half of those for 


our city’s other major teaching hospital with large ward service. The primary 
purpose of this survey is not to compare our service and rates with those of 
other hopsitals in the city but to try to ascertain wherein we might be able to 
improve the results in the various branches of our own service. 


Material 


It should be recalled that the obstetrical service at Hermann Hospital is 
now divided into a rather large private and a moderate-sized ward or teaching 
service. On the former there are few Negro patients while the latter is made 
up chiefly of patients of this race. This difference alone would make it difficult 
to draw any sound conclusions from a comparison of these two branches of the 
service inasmuch as it is a well-recognized fact that the Negro obstetrical pa- 
tients’ risks amount to three to five times those of the white race. There are 
many other, possibly lesser, facts which produce differences on these two branches 
of the service. For example, the ward service is operated by a closely knit 
resident staff with close supervision from a small upper staff with as much 
standardization of procedures as is possible, while the private staff is composed 
of a heterogeneous mixture of specialists from many different training centers 
and of general practitioners. Nevertheless, the only two groups which readily 
lend themselves to comparison and which supply figures of some statistical 
value are the private and the ward services. For these reasons, then, primary 
emphasis in comparison will be between these two major divisions of the 
Obstetrical Service at Hermann Hospital. 

Since the racial differences will not be further analyzed, it should here be 
stated that only 5 of the 107 infant losses on the private service were in Negro 
patients. These 5 infant deaths were associated with 128 viable Negro deliveries. 
On the other hand, 53 of the 82 infant deaths on the ward service occurred in 
the Negro race and were in association with a total of 1,532 deliveries of viable 
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Negro infants. The infant loss is 20.82 per 1,000 white private deliveries and 
27.67 per 1,000 white clinic deliveries. The infant loss is 39.06 per 1,000 Negro 
private deliveries and 34.59 per 1,000 Negro clinic deliveries. 

This analysis covers a three-year period, from Jan. 1, 1948, through Dee. 
31, 1950, during which time there were 7,849 deliveries. This latter figure 
includes 256 abortions, i.e., deliveries in which the gestational period was less 
than 28 weeks or in which the fetus weighed less than 1,500 grams (3.3 pounds) 
and measured less than 35 em. (13.7 inches) in standing (crown-heel) length. 
Since abortions or nonviable pregnancies constitute an entirely different problem, 
one in which we are not concerned in this analysis, these 256 deliveries will not 
be further considered. This leaves 7,593 consecutive deliveries in the last 
trimester for more complete analysis. 

The fetal mortality for the purposes of this study ineludes stillbirths and 
those newborn infants who succumb before initial discharge from the hospital. 
We recognize that this includes only the early part of the neonatal period and 
that there must be some infant loss in the later stages of the neonatal period. 
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Fig. 1—Age incidence of mothers who gave birth to dead fetuses or lost their infants in the 
early neonatal period. 


However, we believe that the very great majority of live born infants at 
Hermann Hospital who succumb do so prior to discharge from the nurseries 
for the newborn. For this reason, we consider the following figures and rates 
to represent a high degree of accuracy, i.e., to include essentially all the infants 
lost from deliveries occurring on our service. 

During the period of this analysis there were 5,026 viable births on the 
private service and 2,567 on the ward or teaching service. These figures show 
that the private was twice as large as the teaching service during the three years 
under consideration. There has been a more rapid increase in the number of 
deliveries on the private than on the ward service since the new building has 
been opened and today the differential between the two services is even greater 
than here indicated. In Table I it will be seen that a proportionately higher 
number of infants was lost on the teaching service and therefore a higher fetal 
mortality rate prevailed on this service which is made up of a higher percentage 
of Negroes and which is operated for the teaching and training of the house staff. 

The age distribution of those mothers associated with fetal mortality is 
graphically shown in Fig. 1. The largest percentage of mothers in both private 
and ward eases is found in the 20- to 24-year group, i.e., in the common child- 
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TABLE I. NUMBER OF DELIVERIES OF VIABLE INFANTS AND INFANTS LOST 


SERVICE NUMBER OF DELIVERIES NUMBER OF INFANTS LOST FETAL MORTALITY 
Private 5,026 66.2% 107 56.6% 7. 
Ward 2,567 33.8% 82 43.4% 3.2% 
Total 7,593 100.0% 189 100.0% 2.5% 


bearing years. In the lower age groups, however, there were more patients 
in the ward than in the private series. In contradistinction, a higher percent- 
age private than ward cases is found in the upper age group, i.e., 35 to 39 years 
of age. This is probably explained by the accepted idea of earlier maturation 
of the Negro woman along with economic factors. There were no patients under 
16 years of age. There were two 16 years of age, both clinic primigravidas, one 
white and one Negro. The oldest patient was a 44-year-old white private 
primigravida. 
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Fig. 2.—Parity of mothers who lost viable fetuses or infants. 


~ Maltiparas 


In both the private and ward series the largest instances of fetal loss (Fig. 
2) occurred in primigravidas and primiparas. These groups accounted for 138, 
or 73 per cent, of the total 189 cases. There was only one grand multipara in 
the series, she being a Negro ward patient with her fifteenth pregnancy, having 
previously had 12 term deliveries and 2 abortions with 10 children now living. 
One would have expected a somewhat higher incidence of such patients in view 
of the proved increase in complications of pregnancy associated with grand 
multiparity. It is of at least passing interest that none of those private service 
mothers who lost their viable fetuses or infants had previously had more than 
4 viable pregnancies, whereas 5 comparable teaching service mothers had 
previously had 5 or more deliveries of viable fetuses. This probably represents 
a measure of limitation of the size of the families in private patients. 


The largest number of stillbirths and neonatal deaths (Fig. 3) occurred in 
term pregnancies of both private and ward patients. Seven of the deaths were 
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in pregnancies of 42 or more weeks’ gestation. The longest gestational period 
was 44 weeks by history and there were two such cases, but neither infant was 
of excessive size and the accuracy of the menstrual history must therefore be 
discounted. We found no marked difference in the comparison of private and 
ward patients in regard to duration of gestation associated with stillbirth or 
neonatal death. 

Excluding those patients whose Rh factor was negative (which in many 
instances may not be a true complicating factor), the largest number of com- 
plications lay in the general group classified as toxemias. In this group, as 
shown in Table II, were included pre-eclampsia, eclampsia, and chronic hyper- 
tension with superimposed pre-eclampsia. Vaginal bleeding, with or without 
abdominal cramping, we found to be the next most common prenatal complica- 
tion. In correlation with this, note in Table VI the number of placental 
anomalies complicating labor and delivery. The relationship between excessive 
weight gain and stillbirths and neonatal deaths is not apparent except in correla- 
tion with toxemia. 
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Fig. 3.—Gestational periods of pregnancies associated with infant loss and as ascertained 
from menstrual history. 


In only 8 instances was a final diagnosis of secondary anemia made and all 
of these were in ward patients. Whether or not the socioeconomic status influ- 
ences the dietary habits of our ward patients to this extent is not determinable 
in this small series. Such factors as early diagnosis, type of therapy, and 
criteria for anemia enter into the picture of effect and even of diagnosis of this 
complication. It must be here stated that it is not routine to obtain blood counts 
on the private obstetrical patients and that when these are procured they are 
done so by specific order of the private physician. 

An interesting observation was the presence of positive serologic tests in 
7 of our ward patients, but in none of the private patients. In only 3 instances 
was syphilis possibly the cause of stillbirth or neonatal death in the entire series. 
Obviously, the incidence of syphilis varies with the clientele and the usually 
quoted incidence of it in private obstetrics is 14 of 1 per cent whereas on charity 
services it runs as high as 15 per cent or more. 

Under the general heading of medical complications were noted such vary- 
ing diseases as asthma, diabetes, tuberculosis, paraplegia, depressive reaction, 
upper respiratory infection, hypothyroidism, and influenza, some of which might 
well have actually caused the infant loss, whereas others, such as depressive 
reaction, could conceivably have been of only passing interest to the immediate 
life or health of the offspring. 
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The onset of labor, Table III, was spontaneous in the majority of cases, i.e., 
in 159, or 84 per cent, of the total. In the remaining 30 cases (16 per cent) 
labor was induced by various medical and/or surgical means. Further break- 
down of the figures in this table shows that labor was induced in almost 20 per 
cent of the private but in only 11 per cent of the ward cases. No attempt has 
been made in this analysis to ascertain to what extent induction of labor might 
have been correlated with infant loss. However, the fact that these procedures 
are fraught with dangers not inherent in the normal processes of labor should 
not be forgotten. This statement is not emphasized for purposes of criticism 
when there exists a real maternal or fetal indication for termination of preg- 
nancy, but it is intended to discourage the chances taken with fetal or infant 
life when no true medical reason for them ean be found. 


TABLE II. MATERNAL COMPLICATIONS OF PREGNANCY ASSOCIATED WITH INFANT LOSS 


PRIVATE WARD TOTAL 

Toxemia 8 21 29 

Pre-eclampsia 6 17 23 

Eclampsia 0 1 1 

Chronic hypertension with superimposed 

pre-eclampsia 2 3 5 

Rh negative 14 10 24 

With known positive titer 3 1 4 
Vaginal bleeding 12 4 16 
Anemia (secondary) 0 8 8 
Excessive weight gain 2 8 10 
Positive serologic tests 0 7 7 
Contracted pelvis 3 4 7 

Generally contracted rachitic 0 2 2 

Generally contracted typical 2 

Funnel 1 0 1 
Previous cesarean section Py 0 2 
Myomata of the uterus 0 2 2 
Diabetes 2 1 3 
Tuberculosis 1 1 2 
Bartholin cyst 0 1 1 
Paraplegia 0 1 1 
Depressive reaction 0 1 1 
Hypothyroidism 0 1 1 
Asthma 0 1 1 
Nausea and vomiting in third trimester 1 0 1 
Ovarian cyst (removed) 1 0 1 
Upper respiratory infection 1 0 1 
Influenza 1 0 1 
Hydramnios 2 1 3 
Rupture of uterus 1 0 1 


Intrauterine douche with resultant 
hemolysis of red blood cells 


Vertex position, Table IV, constituted the largest number of fetal positions, 
but a somewhat higher incidence of breech and abnormal presentations (32 
per cent) was found than is customary with deliveries at or near term. This 
can be explained by the fact that prematures more frequently present by the 
unfavorable positions (breech, face, brow) or abnormal presentations (trans- 
verse) and that the incidence of fetal mortality is higher under such circum- 
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stances than it is when the fetus presents by the vertex. Four transverse 
presentations and 5 face positions were noted. 


TABLE III. NATURE OF THE ONSET OF LABOR ASSOCIATED WITH STILLBIRTH OR 
NEONATAL DEATH 


PRIVATE WARD TOTAL 
Spontaneous 86 73 159 
Induced 21 9 30 
Medical alone 5 3 8 
Pitocin 1 1 2 
Castor oil 0 2 2 
Unknown 4 0 + 
Surgical alone 10 5 15 
Rupture of membranes 6 5 11 
Cesarean section 4 0 4 
Medical plus surgical 6 1 7 
Castor oil, membrane rupture 1 0 1 
Pitocin, membrane rupture 3 0 3 
Castor oil, quinine, membrane 
rupture, Pitocin 1 0 1 
Unknown medical, membrane rupture 1 0 1 
Totals 107 82 189 


TABLE IV. FETAL PRESENTATION AND POSITION ASSOCIATED WITH FETAL MORTALITY 


PRIVATE WARD TOTAL 
Vertex 77 52 129 
Left occipitoanterior 35 23 58 
Right occipitoanterior . 19 17 36 
Left occipitotransverse 1 3 4 
Right occipitotransverse 1 2 3 
Left occipitoposterior 7 3 10 
Right occipitoposterior 4 3 7 
Undifferentiated 10 1 11 
Breech 19 21 40 
Double footling 4 6 10 
Single footling 3 4 7 
Frank 4 6 10 
Full 1 1 2 
Undifferentiated 7 t 11 
Cesarean section 5 1 6 
Vertex 3 1 A 
Breech 2 0 2 
Transverse 3 1 4 
Face 3 2 5 
Unknown 0 5 5 
Totals 107 82 189 


More infants were lost with labors of three to nine hours’ duration in 
instances of death in utero, intrapartum death, and neonatal death. In intra- 
partum death the next largest fetal mortality occurred in cases of prolonged 
labor and this correlation is to be expected. The smallest number of deaths 
occurred in labors of 24 to 30 hours’ duration. There would seem to be no ready 
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explanation for this figure. However, it may be important that many reported 
long labors are unreal inasmuch as prelabor or prodromal labor is mistaken for 
and is included in true or progressive labor. The one instance of death in utero 
with delivery by radical cesarean section was associated with rupture of an old 
cesarean scar and expulsion of the fetus and placenta into the abdominal cavity. 

The labor of longest duration occurred in a 27-year-old Negro ward primip- 
ara who was delivered of an 8 pound, 5 ounce infant under cyclopropane 
anesthesia after forceps rotation from left occipitoposterior to left oecipito- 
anterior. The total labor was 6514 hours including seven hours of second stage 


TABLE V. DURATION OF LABOR WITH RESPECT TO TIME OF INFANT (OR FETAL) DEATH 


| TIME OF DEATH 
DEATH-IN-UTERO |INTRAPARTUM DEATH| NEONATAL DEATH 


LENGTH OF LABOR WARD | PRIVATE | WARD | PRIVATE WARD | PRIVATE | TOTALS 
Precipitate* 4 1 1 2 8 4 20 
3 to 9 hours 12 17 5 5 12 39 90 
9 to 15 hours 7 8 6 3 7 5 36 
15 to 24 hours 5 4 2 2 3 3 19 
24 to 30 hours 1 0 0 1 0 1 3 
Prolongedt 1 1 + 4 1 2 13 
Unknown duration 2 z 0 0 0 0 3 
Cesarean section: 

No labor 0 1 0 0 0 3 4 
3 to 6 hours 0 0 1 0 0 0 1 
Totals 32 33 19 17 31 57 189 


*Less than 3 hours. 
*More than 30 hours. 


TABLE VI. COMPLICATIONS OF LABOR AND DELIVERY ASSOCIATED WITH FETAL MORTALITY 


PRIVATE WARD TOTALS 
Abnormal position or presentation 24 27 51 
Breech 21 21 42 
Face 2 3 5 
Transverse 1 3 
Anomalies of the placenta 11 14 25 
Premature separation 6 8 14 
Previa 4 3 7 
Low implantation 0 1 1 
Battledore 1 1 2 
Succenturiata 0 1 1 
Anomalies of the cord 16 30 46 
Cord around neck 9 18 27 
Prolapse 7 9 16 
True knot 0 1 1 
Velamentous insertion 0 1 1 
Toxemia 5 3 8 
Pre-eclampsia 4 2 6 
Eclampsia 1 1 2 
Precipitate labor 7 13 20 
Unattended delivery 1 8 9 
Intrapartum fever (undiagnosed etiology ) 2 2 4 
Difficult delivery of shoulders 0 2 2 
Nuchal arms 0 1 1 
Vaginal bleeding (undiagnosed etiology) 2 4 6 
Prolonged labor 7 6 13 


| 
| 
| 
| 
| 
i 


48 SCHOENVOGEL AND HIGGLNBOTHAM Am. J. Obst. & Gyned. 
January, 1952 


and the whole labor was characterized by marked primary uterine inertia. The 
infant lived one day, but the cause of his death was not determined. 

Abnormalities of fetal position and presentation, Table VI, constituted the 
largest number of complications noted during labor and delivery and of this 
group the majority were breech positions. There were, however, as previously 
stated, 5 face positions and 4 transverse presentations. The next most frequent 
complication was anomalies of the cord. There were twice as many cases (18) 
of cord around the neck on the ward service as there were on the private service. 
This discrepancy is surely due to incomplete charting on the private service. 
The relatively large incidence of prolapse of the cord emphasizes the fact that 
this condition often results in fetal loss. 

Placental abnormalities, as would be expected, contribute materially to the 
complications of labor and delivery affecting fetal and infant mortality. There 
were 14 cases of premature separation of the normally implanted placenta and 
7 eases of placenta previa in this series, i.e., 11 per cent of all the infants lost 
were associated with these two placental conditions. Precipitate labor, too often 
underestimated as a factor contributing to fetal loss, was found in another 20 
cases, 11 per cent of our series. The toxemia cases recorded here are only those 
which began or were discovered in the intrapartum period. Addition of those 
which appeared or were diagnosed in pregnancy (Table II) would appreciably 
increase this number. 

Of premature deliveries, i.e., those of infants weighing 1,500 to 2,499 grams 
(3.3 to 5.5 pounds) or measuring 35 to 44.9 em. in crown-heel length, there were 
56 on the private and 44 on the ward service. This represents 52.3 per cent of 
the private cases of stillbirth and neonatal death and 53.7 per cent of the ward 
eases. If we exclude the premature deaths which occurred in the antepartum 
period, those which showed congenital malformations incompatible with life, 
the group which died in the neonatal period from some other obvious cause, and 
those whose deaths were attributable 1o factors such as abnormalities of the 
placenta, etc., the remaining number of premature deaths is 28 on the private 
service and 16 on the ward service. This makes a corrected rate of 26.1 per 
cent of the private cases and 19.5 per cent of the ward cases. 


TABLE VII. PREMATURE BIRTHS (WITH SPECIAL REFERENCE TO ANALGESIA AND ANESTHESIA) 


PRIVATE WARD TOTALS 
Total number of prematures 56 44 100 
Corrected number of prematures 28 16 44 
Mothers given analgesia 24 11 35 
Mothers given no analgesia 4 5 9 
Anesthesia 
General inhalation 14 2 16 
Saddle block 12 4 16 
Pudendal 0 5 5 
Local infiltration 0 1 1 
None 2 4 6 


Analgesics used at Hermann Hospital are for the most part limited to 
Demerol and scopolamine with the occasional additional use of small doses of 
barbiturates. The use of analgesia must be scrutinized in those instances of 
premature birth-neonatal death when other causes of death are not found or 
are felt not to be contributory. Of the 28 corrected premature deliveries in 
private patients, Table VII, 24 of the mothers received some form of analgesia 
during labor and 4 received no analgesia. On the ward service 11 of the mothers 
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received analgesia and 5 received none. One realizes, of course, that the time 
of administration of analgesia in relation to time of delivery, the amount given, 
and the kind of analgesic used must be considered, but we did not correct 
specifically for these details. Seldom were our cases striking in relation to 
analgesia, but one case in particular bears mentioning. In this case the mother 
received 500 mg. Demerol, 7/100 grains scopolamine, 114 grains Seconal, and 
114% grains Nembutal during a 26-hour labor. The premature fetus died during 
the intrapartum period. 


It is the policy on our ward service to utilize either spinal (saddle block) or 
local (either local infiltration or pudendal block) in the delivery of premature 
infants. On this service only 2 such deliveries were accomplished under general 
inhalation anesthesia, whereas 10 patients received regional anesthesia, and 4 
received no anesthesia. Of the private patients, 14 received a general anesthetic, 
12 received saddle block, and 2 no anesthesia. 


TABLE VIII. ANESTHETIC USED FOR DELIVERIES ASSOCIATED WITH STILLBIRTHS OR 
NEONATAL DEATHS 


PRIVATE WARD TOTALS 
Inhalation 65 19 84 
Cyclopropane 47 14 61 
Cyclopropane and nitrous oxide 6 2 8 
Cyclopropane and ether 6 2 8 
Chloroform 2 0 2 
Nitrous oxide 2 1 3 
Ether 1 0 1 
Cyclopropane, ether, and nitrous oxide 1 0 1 
Regional 29 31 60 
Saddle block 29 13 42 
Pudendal block 0 18 18 
Local infiltration 0 2 2 
Intravenous Pentothal Sodium 1 1 
Combinations 8 7 15 
Cyclopropane and saddle block a 3 7 
Saddle block and nitrous oxide 2 0 2 
Cyclopropane and local 1 1 2 
Saddle block and local 0 1 1 
Saddle block, nitrous oxide, and cyclopropane 0 1 1 
Pudendal block and cyclopropane 0 1 1 
Saddle block and ether 1 0 1 
No anesthesia + 23 27 
Totals 107 82 189 


The various anesthetic agents which were given are listed in Table VIII. 
We believe that the important correlation between the anesthetic agent or agents 
used in association with fetal mortality reaches its greatest importance in eases 
of premature delivery (Table VII). It is interesting to note that saddle block 
anesthesia, even though of rather recent popularity, was used for a considerable 
number of deliveries on both our private and ward services. No attempt was 
made to determine the length of time that a general anesthetic was administered 
prior to delivery of the infant. 


In Table IX are listed the various methods of delivery. The operative 
deliveries (forceps, breech extraction, cesarean section, and destructive) are 
in the majority, especially on the private service where they contributed 63 per 
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cent as against 49 per cent of the ward deliveries. Low forceps deliveries 
accounted for the largest number of these operative cases. This is in accord 
with the growing trend to utilize elective low forceps. The resultant trauma to 
the child must of necessity vary with the skill of the operator, but it is the con- 
sensus at our hospital that the proper use of low forceps does not traumatize 
the infant. There may well be less trauma to the baby delivered by easy low 
forceps extraction than by spontaneous delivery with the prolonged pounding 
of the head against a rigid perineum. The use of low forceps, then, is indicated 
especially in the delivery of premature infants associated with rigid perineums. 
Two cases of midforceps delivery and one case in which high forceps was 
used, all on the private service, were found in our series. The indication for 
the use of midforceps in one case was contraction ring dystocia and in the other 
it was fetal distress. The high forceps (failed) was used in a ease of prolapse 
of the cord. The infant was eventually delivered by version and extraction. 


TABLE IX. METHOD OF DELIVERY 


PRIVATE WARD TOTALS 
Medically unattended 1 1 2 
Spontaneous 39 41 80 
Operative 67 40 107 
Forceps 43 21 64 
Low 41 21 62 
Mid 2 0 2 
Breech extraction 14 17 31 
Podalic version 3 1 4 
Cesarean section 5 1 6 
Low cervical 3 1 4 
Extraperitoneal 1 0 1 
Porro 1 0 1 
Destructive 2 0 2 
Totals 107 82 189 


There were six instances of cesarean section, a rate of 3.2 per cent for the 
entire series. Only one of these occurred on the ward service for an incidence 
of 1.2 per cent as against an incidence of 4.7 per cent for the private service. 
This marked differential has previously been noted in departmental presentations 
of other problems and stands out prominently in its monthly and annual statis- 
tical analyses of all admissions to the obstetrical services of Hermann Hospital. 
On a teaching service with a higher incidence of recorded contracted pelves and 
with its legitimate quota of placenta previa, patients previously delivered by 
cesarean section, and all other logical excuses for major obstetrical delivery, 
there can be no possible explanation of this discrepancy except in terms of 
more liberal or less sound indications for cesarean section. 

The total number of neonatal deaths in this series was 88 and these 
represent the largest single group of offspring lost. One-half of this group, as 
shown in Table X, died within the first 24 hours of life while 20 infants were 
more than 72 hours old when death occurred. Due to the fact that we have 
ineluded all infant deaths which occurred prior to discharge from the hospital, 
there are several which cannot strictly be considered as obstetrical accidents. 
An outstanding example is the infant who succumbed to a blood transfusion 
reaction when 42 days old. 

The next largest group of deaths was in the antepartum period (65 cases). 
Some of these were obviously due to uncontrolled maternal disease which could 
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be obstetrical responsibilities. However, those due to congenital anomalies and 
to certain special conditions as premature separation of the normally implanted 
placenta are surely beyond the control of the obstetrician and offer little or no 
hope of salvage. 

This leaves 19 fetuses lost during delivery and 17 more deaths which occur- 
red during labor but prior to delivery. These two classes represent 19 per cent 
of our total series. Moreover, they are the ones for which the obstetrician is 
most often held accountable. 

As is so often the case, the exact cause of fetal or infant loss is not deter- 
mined. This holds true for even a goodly number of those cases which have 
the benefit of postmortem examination. The training of many pathologists 
seems to be deficient for stillbirths and neonatal deaths or they have little inter- 
est in the macerated fetus or newborn corpse. It remains for pathologists such 
as Potter to recognize the importance of this field and to elevate the study of 
infant deaths to its deserved level. 


TABLE X. TIME OF INFANT (OR FETAL) DEATH WITH RESPECT TO LABOR, DELIVERY OR 
HOSPITALIZATION 


PRIVATE WARD TOTALS 
Neonatal deaths 57 31 88 
Less than 24 hours after birth 30 14 44 
One to 3 days 14 10 24 
More than 3 days 13 7 20 
Deaths in utero (before admission) 32 33 65 
Less than 24 hours 4 0 + 
One to 7 days 8 1 9 
One to 4 weeks 10 2 12 
More than 1 month 0 3 3 
Unknown 10 27 37 
Intrapartum deaths 8 9 17 
Early labor 0 -0 0 
Midlabor 2 4 6 
Late labor 6 5 11 
Deaths during delivery 10 9 19 
Totals 107 82 189 


Prematurity as a cause of death was the most frequent diagnosis found in 
our series (Table XI). We believe that this is a weighted or catchall group. 
According to Potter, the diagnosis of prematurity alone is not an acceptable 
one as a cause of stillbirth. Neonatal deaths should be closely scrutinized for 
additional diagnoses and for more specific pathologic conditions. Erythro- 
blastosis fetalis ranks high in our series as a cause of death. It is especially 
in this field that we expect a decline in fetal loss in the near future in view 
of the concentrated efforts currently directed toward its prevention and therapy. 

The diagnosis of atelectasis alone or together with prematurity as a cause 
of death is encountered in a sizable number of our cases. Such a diagnosis, we 
believe, is not a satisfactory sole cause of death. Under the broad classification 
of congenital abnormalities we found: congenital heart disease, anencephaly, 
hydrocephalus, ete. This group is not amenable to salvage. Anomalies of the 
cord and placenta compose another general group in which fetal salvage is low. 
Birth trauma, including intracranial hemorrhage and hemorrhage into the 
adrenals, is seen in too large a number of the eases. 

In 3 instances the cause of death was questionably attributable to congenital 
syphilis and these were all on the ward servie. Congenital alveolar dysplasia 
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was diagnosed once. Eclampsia and intrauterine infection each account for 
only one death. Multiple congenital defects, aside from those listed, included 
omphalocele, agenesis of spleen, supernumerary lobes of lung, imperforate anus, 
spina bifida, meningocele, polycystic kidneys, and atresia of the bile ducts. 


TABLE XI. PROVED oR SUSPECTED CAUSES OF STILLBIRTHS AND NEONATAL DEATHS 


PRIVATE WARD TOTALS 
Unknown 23 31 54 ; 
Stillborn 22 28 50 
Neonatal 1 3 + 
Prematurity 19 8 27 
Erythroblastosis fetalis 9 3 12 
Prematurity and atelectasis 6 5 11 
Atelectasis + 5 9 
Prolapse of umbilical cord 3 5 8 
Premature separation of the normally im- 5 3 8 


planted placenta 


Intracranial hemorrhage 

Congenital heart disease 
Anencephaly 

Adrenal hemorrhage 

Birth trauma and anoxia 
Prematurity plus congenital defects 
Hydrocephalus 

Multiple congenital defects 

Diarrhea and enteritis 

Rupture of uterus 

Postmaturity 

Congenital syphilis 

Congenital hydrops neonatorum 
Eclampsia 

Congenital pulmonary alveolar dysplasia 
Sclerema neonatorum 

Aneurysm of cerebral artery 
Intrauterine infection 
Bronchopneumonia 

Blood transfusion reaction 


Totals 107 


DH 


bo 


189 


There was a total of 109 autopsies out of the 189 cases in our series and 
this represents an over-all autopsy rate of 57.6 per cent. Fifty-eight, or 54.2 
per cent, of the private cases had postmortem examinations as compared with 
51, or 62.2 per cent, of the ward cases. These figures represent only moderate 
interest in a diagnostic method which should go far in raising the accuracy in 
diagnosis of the causes of infant loss. 


Summary and Conclusions 


Stillbirths and neonatal deaths associated with 7,593 consecutive deliveries 
of viable infants over a three-year period at Hermann Hospital are analyzed. 

The fetal mortality rate was found to be slightly higher on the ward than 
on the private service. Our figures compare not unfavorably with other reported 
fetal mortality figures. More infants were lost during earlier childbearing 
years in the ward patients of this group, but slightly higher rates were noted in 
the older age groups on the private service. 


potuase 63 STILLBIRTHS AND NEONATAL DEATHS 53 

In both the ward and the private series, infant loss was found to be greatest 
in the primigravida and primipara. The incidence of grand multiparas in our 
series was surprisingly low. Prenatal complications were varied, but the 
toxemias of pregnancy accounted for the largest number, with abnormalities 
of the placenta the next most frequent. Medical complications were infrequent. 

One-fifth of the labors were induced by medical and/or surgical means. A 
higher than usual percentage of breech positions was present. Fetal loss was 
greatest in labors of three to nine hours in those instances of death in utero, 
intrapartum death, and of neonatal death. 

Abnormalities of presentation, abnormalities of the placenta, and prolapse 
of the umbilical cord were the most frequent causes of death occurring in labor 
and during delivery. A large number of the infants lost were in the premature 
group. Inhalation anesthesia was most frequently used (the majority on the 
private service) with saddle block second. The majority of deliveries were 
operative. More deaths occurred in the neonatal period than in either the 
antepartum or intrapartum period. In the majority of cases, the cause of 
death was not ascertained, even when autopsy was done. Prematurity per se 
was the most frequent diagnosis encountered. Of the total number of eases, 
57.6 per cent were autopsied. 
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THE DIAGNOSIS AND MANAGEMENT OF ECTOPIC PREGNANCY 


Rosert M. CAMPBELL, M.S., M.D., SEATTLE, WASH. 


S THIS an ectopic pregnancy?’’ This question must constantly be kept in 

the mind of the physician treating female patients. <A staff room at the 
University Hospital of a Middle Western university* had this question painted 
on the walls to act as a constant reminder to the resident staff and students of 
its importance in a differential diagnosis. Much has been written on this sub- 
ject, and recent articles have given excellent statistical reviews showing the 
trends in management of ectopic gestation. Textbooks strive to present the 
picture of a typical case of misplaced pregnancy, but, unfortunately, there are 
no signs or symptoms pathognomonic of the condition. There are only two 
factors that all such patients have in common: (1) they are pregnant and (2) 
the (or a) pregnancy is not implanted in the endometrium of the uterine cavity. 
Beyond this the factor most typical of these patients is their atypical clinical 
picture. Many intra-abdominal conditions may simulate an extrauterine preg- 
nancy, and in turn the ectopic gestation may closely resemble other acute ab- 
dominal emergencies. 

This study was prompted by the necessity of making the correct pre- 
operative diagnosis and in certain instances finding it impossible. It was 
hoped that, by a study of ectopic pregnancy cases of recent years, con- 
clusions could be reached as to the proper preoperative and operative 
management of this problem. The records from several of the larger 
private hospitals in Seattle were available, and it was felt that these were 
representative of the manner in which ectopic pregnancy was treated in private 
practice over this period of time. The initial approach to the problem was an 
attempt to obtain all the cases that were diagnosed preoperatively as ectopic 
pregnancy but subsequently proved to be other entities. This was found to be 
impossible as the admitting or preoperative diagnosis was not coded on the 
chart or cross-indexed by the record librarians. Consequently another approach 
was utilized: that of obtaining all the records where the final diagnosis was 
ectopic pregnancy and analyzing these cases. This latter group of patients does 
present a sizable and interesting number of facts that are available for sta- 
tistical study. But it is the former unobtainable cases that would be necessary 
to make such a study complete, for it is from them that we could probably 
benefit most. 

As numerous and adequate reports concerning ectopic pregnancy have ap- 
peared in the medical literature, it was decided to limit this investigation to 
the years 1940 through 1950. It was felt that during this period an adequate 
trial would have been made of the various therapeutic measures that would be 


*University Hospital, Ann Arbor, Mich. 
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included in a ‘‘modern approach.’’ The records were obtained from four 
Seattle hospitals,* one institution having been built during the period covered 
by this study contributed records only for the years 1946 through 1950. 


As has been observed by anyone reviewing records, the inadequacy of the 
data on the charts repeatedly was apparent. The quality of the records has 
greatly improved in recent years with the establishment of a uniform record 
system, but in certain instances there is still much to be desired. The chief 
deficiency seems to be due to the hesitancy of the attending physician to write 
down what he has found or done to the patient in his office or at home prior to 
admission or what he finds on doing certain tests after hospitalization. These 
limiting factors in the data obtainable from the charts must be kept in mind 
when reviews of this nature are evaluated. 

To the average practitioner it may seem that ectopic pregnancy is a much 
talked about but seldom encountered disease, for he may go years without seeing 
such a ease. The incidence of ectopic gestation is difficult to determine with any 
accuracy as the total number of pregnancies for any locality over a given period 
of time is an elusive statistic. However, we do have accurate reporting of live 
births; so it has been the habit of investigators to report the incidence on this 
basis. The incidence of ectopic pregnancies was reported by Schumann’ many 
years ago as being 1 to 303. Subsequent reports have given the incidence as 
high as one in less than 100 pregnancies. In this study (Table I) it was found 
that there were 420 patients whose charts had the final diagnosis of ectopic 
pregnancy. However, 25 of these were not proved by surgery and pathological 
examination of tissue; three of the patients were transferred to hospitals not 
included in this study prior to confirmation of the final diagnosis, three did not 
have agreement by the pathologist with the postoperative diagnosis, and the re- 
mainder were hospitalized without surgical treatment. Therefore, it must be 
considered that 395 cases was the number of proved ectopic pregnancies oc- 
eurring during this time. Over this eleven-year period there were 65,321 live 
births recorded at these hospitals (Table II). This gives an incidence of 60.5 
ectopic pregnancies in every 10,000 live births or a ratio of one ectopic preg- 
nancy to each 165.4 live births. It might be of interest to compare the incidence 
in the various individual hospitals (Table III). From these figures it is evident 
that there is quite a variation between hospital ‘‘B’’ and hospital ‘‘D,’’ with 
the other two hospitals coming very close to the over-all incidence. 


TABLE I, FINAL DIAGNOSIS ON CHART OF ECTOPIC PREGNANCY (420) 


Final diagnosis of ectopic pregnancy 


(proved by surgery and pathology) 395 
Suspected ectopic or tubal abortion 

(hospitalized but no surgery) 19 
Questionable ectopic pregnancy 

(pathology not confirming postoperative diagnosis) a 
Transferred to other hospitals before final 

diagnosis confirmed 3 


TABLE II. INCIDENCE OF PROVED CASES OF ECTOPIC PREGNANCY, FouR SEATTLE HOSPITALS, 
1940 THROUGH 1950 


Total number of proved cases of ectopic pregnancy 395 
Total number of live births 65,321 
Incidence of ectopic pregnancies per 10,000 live births, 60.5, 

or, ratio of 1 ectopic in each 165.4 live births 


*The author wishes to express his appreciation to Maynard Hospital, Swedish Hospital, 
The Doctors Hospital, and Virginia Mason Hospital for making their records available in this 
study. 
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TABLE III. INCIDENCE OF EcTOPIc PREGNANCY BY HOSPITALS 


RATIO OF ECTOPIC 


NO. ECTOPIC PREGNANCIES TO 
HOSPITAL PREGNANCIES LIVE BIRTHS LIVE BIRTHS 
A 48 8,353 1:174.0 
B 76 17,777 1:233.9 
C 148 26,170 1:176.8 
D 123 13,021 1:105.9 


Having a group of 395 cases of ectopic pregnancy, one would like to know 
how many of these were correctly diagnosed prior to the institution of surgical 
treatment (Table IV). This is a difficult figure to obtain, for in certain cases 
the first diagnosis to appear on the chart was the ‘‘preoperative’’ diagnosis as 
dictated on the operative note, which one must realize frequently was dictated 
after surgery. Similarly, many of the histories and physical examinations were 
not done or recorded until after therapy had been carried out. However, the 
preliminary diagnosis is the first diagnosis appearing on the chart or the final 
preoperative diagnosis after investigative procedures. In 276 instances ectopic 
pregnancy was the only recorded consideration before surgery. In another 
46 cases ectopic pregnancy was considered in the differential diagnosis. This 
gives 322 cases (Table V) in which ectopic pregnancy was believed to be the 
probable or at least a possible diagnosis. Of the 73 patients not having the 
correct preoperative diagnosis, 61 were determined to be ectopic pregnancies at 
surgery while it remained for the pathologist to make the correct diagnosis in 
12 instances. 

TABLE IV. PRELIMINARY DIAGNOSIS 


Diagnosis of ectopic pregnancy alone 276 
Differential diagnosis including ectopic 46 
Diagnosis other than ectopic pregnancy 73 


TABLE V. STAGE IN DISEASE WHEN CORRECT DIAGNOSIS ESTABLISHED 


Preoperatively 322 
At operation 61 
By pathologist 12 


In considering the 73 incorrectly diagnosed cases one will see conditions 
which must often be considered in the differential diagnosis and which did often 
appear in the 46 cases where there was a list of entities considered to be possi- 
bilities in addition to ectopic pregnancy. In nearly one-half (30) of this group 
the condition was believed to be an ovarian cyst or pelvic inflammatory disease. 
The other preoperative errors are as listed in Table VI. It is of interest that 
endometriosis appeared in only one ease, for this entity might well give a celini- 
eal picture to be confused with a misplaced gestation. The ten cases included 
under ‘‘miscellaneous’’ showed diagnoses varying from ‘‘menorrhagia’’ through 
‘facute indigestion,’ ‘‘ruptured viscus,’’ and ‘‘abdominal pain’’ to just 
plain ‘‘?’’, 


TABLE VI. ANALYSIS OF MISTAKEN PREOPERATIVE DIAGNOSES (73) 


. Ovarian cyst (present, ruptured, twisted) 18 
Pelvic inflammatory disease 12 
Abdominal-pelvic ‘‘mass’’ or ‘‘tumor’’ 

Fibroids 

Abortion (incomplete, threatened, missed) 

Appendicitis (acute or chronic) 

Acute surgical abdomen’’ 

Endometriosis 

. Miscellaneous 1 
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It is toward this group of 73 cases that special attention should be directed, 
for here there is definite chance for improvement. In this series, the incidence 
of the use of special diagnostic procedures to establish the correct diagnosis is 
shown (Table VII). Investigation of the cul-de-sac by needling or surgical 
incision was carried out in only 21 cases. The use of these procedures will be 
considered later in this discussion. Biological pregnancy tests were done in 
only 14 patients, giving the results shown in this table. This group is far too 
small to give any accurate statistics as to the reliability of such tests in ectopic 
pregnancy. X-rays were carried out on 9 patients. These varied from flat 
plates of the abdomen to pyelograms and gastrointestinal studies. These were 
often helpful in ruling out other suspected diseases but gave no consistent posi- 
tive findings for ectopic pregnancy. It has been stated that in ectopic pregnancy 
the white blood cell count is elevated without an elevated sedimentation rate.” ® 
This seems to be fairly well borne out in this small group, and it might be noted 
that one of the patients with a sedimentation rate over 40 mm. per hour (namely 
58) had had a recent infected abortion. A diagnostic dilatation and curettage 
was done in 60 of the 395 cases. This was usually carried out just prior to 
laparotomy but was often an aid in establishing the correct diagnosis. The 
dilatation and curettage frequently accompanied the colpotomy or cul-de-sac 
needling. It must be assumed that examination under anesthesia was carried 
out in most if not all patients having a dilatation and curettage or cul-de-sac in- 
vestigation, but an additional four patients had such an examination as an iso- 
lated diagnostic procedure. It has been pointed out that a palpable mass can 
be detected in the unanesthetized patient in about 50 per cent of the cases of 
ectopic pregnancy,‘ but this finding should be more frequent when these patients 
are examined under anesthesia. 


TABLE VII. SpeciAL DIAGNOSTIC PROCEDURES 


Colpopuncture 14 
Positive 13 
Negative 1 

Colpotomy 7 

Culdoscopy 0 

Biological pregnancy test 14 
Positive 8 
Negative 6 

X-rays 9 

Sedimentation rate 11 
Below 20 mm./hr. 
20 to 40 mm./hr. 
Above 40 mm./hr. 

Dilatation and curettage 60 

Examination under anesthesia 4 


Stress has been placed on the unnecessary preoperative delay in ectopic 
pregnancy.” True, ectopic pregnancy is frequently a surgical emergency, but 
it is the condition of the patient that dictates the emergency. If the patient 
is in good general condition and continues so under close observation, to make 
the correct diagnosis may well necessitate delaying operation without jeopard- 
izing the patient. Of course, one must not be too scientific and have a complete 
study but a dead patient! In this series (Table VIII) 336 patients were taken 
to surgery the day of hospital admission or on the first day thereafter, 39 were 
operated on the second or third day after admission. In only 20 cases would 
there have been considered an excessive preoperative delay. A small number 
of these patients had been hospitalized previously during this illness for vary- 
ing lengths of time. Such delays in making the diagnosis and instituting treat- 
ment may manifest incomplete investigation and are certainly costly to the 
patient. 
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TABLE VIII. OPERATIVE DELAY 


Surgery on day of admission 212 
336 
Surgery on first day after admission 124 
Surgery on second day after admission 21 
39 
Surgery on third day after admission 18 
Surgery on fourth to nineteenth day after admission 20 
Patients with previous hospitalization 
during this illness 8 


The liberal use of whole blood transfusions in treating ectopic pregnancy 
has been emphasized® as an important factor in achieving a satisfactory out- 
come. Reports in the current literature have shown the difference in mortality 
and morbidity statistics that have occurred with the development of a readily 
available source of blood. The King County Blood Bank was opened on Oct. 
12, 1944, but for practical purposes it was a well-functioning organization by 
1945 (they include in their own statistical reports the last three months of 1944 
with their 1945 data). Therefore, this group of ectopic pregnancies was divided 
into those occurring from 1940 through 1944 and from 1945 through 1950 
(Table IX). In the first group there were 142 patients with ectopic pregnan- 
cies of whom 45 received whole blood transfusions totaling 75 units of blood 
used. This shows that approximately 14 of the ectopic patients were transfused, 
receiving on the average 1.66 units per patient. During the last six years of 
this study the percentage of patients receiving whole blood transfusions has 
almost doubled (to 62.5), and the average amount given per patient has in- 
ereased to 2.1 units. (It should be noted that prior to 1945 a proportionately 
larger amount of the blood administered was by the autotransfusion technique. ) 
Thus, over this eleven-year period approximately one-half of the ectopic preg- 
naney patients received whole blood transfusions, utilizing on the average 2.0 
units per patient transfused but varying between 1 and 8 units in individual 
eases. During this same time 33 patients received 1 or 2 units of blood plasma. 


TABLE IX. TRANSFUSIONS 


NO. ECTOPIC NO. TRANS- PER CENT UNITS AVERAGE 
PREGNANCIES FUSED TRANSFUSED USED AMOUNT 
1940 through 1944 142 45 31.7 75 1.66 units 
1945 through 1950 253 158 62.5 332 2.10 units 
Total 395 203 51.4 407 2.00 units 


It might be of interest to compare the different hospitals in their utilization 
of transfusions (Table X). In the period 1940 through 1944 it can be seen 
that hospital ‘‘B’’ was well below the average of 31.7 per cent while the other 
hospitals were close to the average. However, since establishment of the blood 
bank, hospital ‘‘B’’ staff physicians have increased to well above average their 
utilization of this vital therapeutic measure. On the other hand, hospital ‘‘D’’ 
seemingly has fallen well below the average during this latter period and has 
not changed its percentage of patients transfused since the advent of easily 
available blood. 

The management of ectopic pregnancy should now be considered. It is 
generally well accepted that once an ectopic pregnancy has been diagnosed its 
treatment becomes a surgical problem. But it seems probable that there may 
have been a considerable number of ectopic pregnancies occurring during this 
eleven-year period that are not included in this series because they were not 
operated upon. Thus the actual diagnosis was not proved but merely suspected 
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and probably in some eases not even suspected. Tubal abortions may occur 
which if handled in an ‘‘ultraconservative’’ fashion may be observed through 
the acute phase to spontaneous regression. It is difficult to prognosticate which 
of the cases might have this favorable outcome. 


TABLE X. TRANSFUSIONS BY HOSPITALS 


NO. ECTOPIC NO. PER CENT 
HOSPITAL PREGNANCIES TRANSFUSED TRANSFUSED 
1940 through 1944.— B 35 6 17.1 
C 58 21 36.2 
D 49 18 36.7 
1945 through 1950.— A 48 43 89.6 
B 41 30 73.2 
C 90 58 64.4 
D 74 27 36.5 


It is the usually accepted teaching that surgery of an acute ectopic preg- 
nancy should be specific and directed solely toward removal of the ectopic gesta- 
tion and removal or repair of the involved organs. Thus specific surgery would 
include unilateral salpingectomy or salpingo-oophorectomy, partial hysterec- 
tomy, removal of the ectopic gestation from the pelvie or abdominal cavity, or 
salpingotomy and repair of the involved tube. In this series 267 patients were 
so treated (Table XI). An additional group of 63 patients had this type of 
surgery plus additional generative tract surgical procedures at the same time. 
These varied in nature from cervical conization, trachelorrhaphy, and vaginal 
plastic procedures to contralateral salpingectomy or oophorectomy and removal 
of various other reproductive organs. It should be noted that in four eases in- 
complete surgery was carried out in the nature of biopsy of a pelvic mass and 
then closing the abdominal or vaginal route of biopsy. In these cases the surgeon 
could not make the correct diagnosis and it remained for the pathologist to give 
the final answer. Contrary to accepted surgical treatmeni of ectopic pregnancy, 
appendectomy was done in 61 of these patients, usually in spite of the abdomen’s 
containing free blood. Twenty-two of the appendectomies were done in ad- 
dition to other incidental operative procedures which were in turn not directed 
toward correcting the acute emergency. 


TABLE XI. OPERATIVE TREATMENT OF 395 Ectopic PREGNANCIES 


Specific pelvic surgery on ectopic pregnancy alone 267 
Above plus other gynecological surgery 63 
Incomplete removal of ectopic pregnancy 4 
Appendectomy 61 
Specific ectopic surgery plus appendectomy 39 
Specific ectopic surgery plus incidental pelvic 
surgery plus appendectomy 22 


Approximately 50 per cent of the ectopic pregnancies in this series had 
ruptured by the time they were operated upon (Table XII). Following the 
often-reported trend 211 of the 395 ectopic pregnancies were located in the 
right side of the pelvis while 156 were left sided, and in 26 cases the site was not 
designated in the operative report. It is of great interest that two of this series 
of patients had the rather rare occurrence of bilateral ectopic pregnancies at 
the time of surgery. It is impossible to get any evidence in these cases to account 
for the preponderance of right-sided ectopic pregnancies because of the relative 
lack of information on the charts as to previous contributing factors. In only 


60 CAMPBELL Am. J. Obst. & Gynec. 
January, 1952 


TABLE XII. INCIDENCE Or RUPTURE AND LOCATION oF EcTOPIC PREGNANCIES 


Total number of ectopic pregnancies 396 
Number of ruptured ectopic pregnancies 200 or 50.6% 
Location.— 

Right side 211 

Left side 156 

Bilateral 2 

Site not designated 26 


16 cases was it noted that the patient had had a previous ectopic pregnancy, 
giving a reported recurrence rate of 4.1 per cent. 

A problem that has been of some interest is what should be done with the 
free blood in the peritoneal cavity with an ectopic pregnancy. It has been the 
practice of many physicians to remove all of the blood, but others have ad- 
vocated that it should? or may’ be left in the abdomen. The former group feels 
that blood has one place in the body, namely, in blood vessels, and that its pres- 
ence in the peritoneal cavity must contribute to the etiology of certain symptoms 
in addition to furnishing an ideal medium for bacterial growth with the po- 
tentiality of serious infection. The latter group has used as an argument that 
the blood can be absorbed by the peritoneal surface and its components utilized 
by the body to build up circulating blood. The disposition of the intraperi- 
toneal blood in this series of patients should be considered (Table XIII). In 
approximately one-half of the patients the surgeon was apparently not aware 
of interest in this problem and did not record what was done with this blood. 
In this group, though, are included four cases in which it was specifically noted 
that there was no free blood in the peritoneal cavity. Fifty-one of the remain- 
ing patients had the blood partially removed, usually the clots. In eight of 
the cases it was stated in the operative record that the fluid blood was purposely 
left in the peritoneal cavity (four of these had the clots removed). The re- 
maining 144 patients had the peritoneal cavities evacuated of free and clotted 
blood. 


TABLE XIII. DISPOSITION OF BLOOD IN PERITONEAL CAVITY 


Removed completely 144 
Partially removed 51 
Fluid blood left in abdomen 8 
Not recorded on chart 196 


The statistics of this study are concluded with a brief mention of the mor- 
tality and morbidity figures (Table XIV). There was one death in this series, 
giving an over-all mortality rate of 0.25 per cent. This patient died on the 
third postoperative day from pulmonary complications of pneumonia, atelec- 
tasis, and edema. Her surgery had been a right partial fundectomy and sal- 
pingectomy for a right cornual ectopic pregnancy on the day of admission to 
the hospital with the preoperative diagnosis of ectopic pregnancy. No note was 
made on the chart of the disposition of the intra-abdominal blood. She had 
received 1 unit of plasma and 2 units of whole blood, and on autopsy no post- 
operative pelvic complications were revealed. 

After the statistics of this series were completed, it was apparent that, 
contrary to the expected results, those patients who had incidental surgical pro- 
cedures did as well as a group as did those who had only specific surgery directed 
toward the ectopic gestation. It can be seen from Table XIV that according 
to the usually accepted (postpartum) morbidity definition there was a rate of 
16.2 per cent for the entire series of 395 cases. The different hospitals varied 
little from this figure, and according to these statistics there did not seem to be 
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any adverse effects when the previously mentioned incidental operative pro- 
cedures were carried out. As would be expected, the patients in whom incom- 
plete surgery was done in general did poorly, as all that was accomplished was 
to stir up a process that was probably starting to resolve spontaneously and 
apparently continued to do so, as these patients went on to recovery. 


TABLE XIV. POSTOPERATIVE MORTALITY AND MORBIDITY 


NO. CASES PER CENT 
Mortality 1 0.25 
Morbidity by Hospitals.— 

Total 64 16.2 
Hospital A 8 16.7 
Hospital B 15 19.7 
Hospital C 25 16.9 
Hospital D 16 12.2 

Morbidity by Type of Surgery.— 
Specific surgery alone 46 17.2 
Incidental pelvic surgery 9 14.3 
Appendectomy 10.5 
Incomplete removal 2 50.0 


Summary 


What ideas can be formulated from this study? This group of patients 
ean be used to demonstrate that for the most part ectopic pregnancies have been 
well handled in these hospitals over this period of time. At least the low mor- 
tality and morbidity figures would bear out this premise. In spite of the ap- 
parent lack of complications following incidental surgery it is probably still a 
wise procedure to limit one’s surgery to the actual pathology of the ectopic 
pregnancy, especially when there is free blood in the peritoneal cavity. What 
one does with the free intraperitoneal blood may be of little consequence. It is 
known that the peritoneal surface has a great power of reabsorption of foreign 
protein substances as evidenced by the disappearance of placenta left in the 
abdomen when an abdominal pregnancy was delivered at laporotomy.* How- 
ever, too great value should not be placed on the utilization by the body of this 
free blood, for if the patient is in shock she needs blood in the circulating system, 
and with its ready availability whole blood should be freely administered intra- 
venously. 

Excessively long preoperative delay should be eliminated, both as a medical 
and economic consideration of the patient’s welfare. However, obtaining a 
correct preoperative diagnosis or differential diagnosis should be a much sought 
after goal. The use of needling of the cul-de-sac, colpotomy, or culdoseopy in 
well-trained hands should be included more frequently in the diagnostie arma- 
mentarium. The importance of these procedures has been emphasized by 
Beacham,* Collins,® Henderson,® Bell,’° Draa,'! Vant,'? de Alvarez,!* and other 
investigators who have recently worked on this problem. An acceptable pro- 
gram for dealing with the patient suspected of harboring an ectopic pregnancy 
might be summarized here (Table XV). This would include admitting the 
patient to the hospital where her activities can be closely supervised and her 
general condition closely watched. As the importance of blood transfusion has 
been emphasized, its use or ready availability must be a constant consideration. 
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A routine history and physical examination (including a pelvic examination) 
will, if complete, usually give helpful evidence toward drawing the proper 
conclusions. Laboratory procedures should include examination of a catheter- 
ized urine specimen, a complete blood count, and the starting of a biological 
pregnancy test. A patient with a suspected ectopic pregnancy must be under 
constant observation; and repeated hemoglobin, blood pressure, and pulse 
determinations along with repeating the pelvic examination will often give us 
warning of impending disaster. If, after these are carried out, one is still in 
doubt as to the diagnosis, examination under anesthesia, dilatation and curet- 
tage, and exploration of the cul-de-sac should be considered. If such procedures 
are carried out before laparotomy there will undoubtedly be a decline in the 
rate of mistaken preoperative diagnoses and a pushing forward of the time 
at which the correct diagnosis is established. One would similarly expect to 
see the incidence of ectopic pregnancy increase somewhat as his diagnostic 
ability becomes more astute. The statistics presented in this review re-emphasize 
the consideration one must always keep in mind—‘‘Is this an ectopic preg- 
nancy ?’’ 


TABLE XV. MANAGEMENT OF SUSPECTED EcTOPIC PREGNANCY 


. Hospitalization and complete bed rest 
Blood typing and blood available 
Complete history and physical examination 
Catheterized urine examination and complete blood count 
Biological pregnancy test 
. Repetition of hemoglobin determination every 4 hours 
Blood pressure and pulse readings (every 2 hours) 
Re-examination of patient 
If diagnosis still questionable: 

a. Examination under anesthesia 

b. Diagnostic dilatation and curettage 

e. Colpopuncture or colpotomy 
10. Surgery to correct existing pathology 
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HYDROCEPHALIC BIRTHS 
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(From the Mayo Foundation, University of Minnesota, and the Section on Obstetrics and 
Gynecology, Mayo Clinic) 


N 1949 congenital malformations became one of the leading causes of death 

among infants owing to the rapid decline in the number of deaths from 
infections and the increased number of live births. In the state of Minnesota 
congenital malformations assumed tenth place among the principal causes of 
death replacing tuberculosis. There has been no appreciable increase in con- 
genital malformations in twenty years, the number varying between four and 
one-half to six and one-half per 1,000 live births. Slightly more than 3 out of 
every 4 deaths resulting from congenital malformations occur within the first 
year of life. Since lesions of the central nervous system predominate as the 
major congenital malformation, we have decided to study the commonest mani- 
festation, namely, hydrocephalus. Standard textbooks on obstetrics devote 
minimal space to this subject, and a review of the recent literature is of value 
chiefly in that it reveals the paucity of work regarding diagnosis and manage- 
ment of hydrocephalus prenatally and. at delivery. 


Definition 


‘‘Hydrocephalus is characterized by the presence of an excessive amount 
of cerebrospinal fluid within the cranial cavity. . . . It often develops in fetal 
life or shortly after birth (congenital hydrocephalus); . .. the head often 
becomes enormously enlarged.’ . . . In external hydrocephalus the fluid occurs 
between the dura and brain; this condition is rare. In internal hydrocephalus 
the fluid is between the arachnoid and pia, the subarachnoid space, which 
includes the ventricular system of the brain. 


Cerebrospinal Fluid 


‘‘The cerebral spinal fluid is secreted into the ventricles of the brain by 
the choroid plexuses in the lateral ventricles and the third ventricle. It passes 
through the Sylvian aqueduct into the fourth ventricle and thence through the 
foramina of Luschka and Magendie into the large subarachnoid cisternae over 
the base of the brain. From the cisternae, it passes over the lateral surfaces 
of the brain and into the spinal canal. It is absorbed into the veins from all 
parts of the subarachnoid space. Under normal conditions a large part [four 
fifths plus] of the reabsorption takes place through the Pacchionian bodies, 
which are villous projections into the venous sinuses; but that these are not 
indispensable is shown by the absence of hydrocephalus in complete thrombosis 
of the superior sagittal sinus.’”* 


Review of the Literature 


In a study of the causes of stillbirth in a group of 17,500 births Potter 
and Adair? found malformation to account for 10 per cent of the total (1.3 
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per 1,000 births), placing it third among the causes given. They also found 
that malformation accounted for 2.3 to 2.9 deaths per 1,000 live births over 
five months’ gestation in fifteen years at Chicago Lying-in Hospital. Next to 
pulmonary pathologie conditions, this was the commonest cause of death. 

Murphy’s® figures revealed lesions of the central nervous system to be the 
most prevalent malformation (60.5 per cent), hydrocephalus being the com- 
monest type. In 49 per cent of the defects of the central nervous system, 32 
per cent had hydrocephalus only, and 17 per cent had spina bifida in addition. 
Murphy stated that in those cases of hydrocephalus only, the proportion of 
males to females was 170 :100. 

As regards the occurrence of congenital malformations (infants born alive 
or dead) Murphy found 47 per 10,000 (0.47 per cent) live births. This same 
ratio was twenty-four times greater (11.2 per cent) if a defective infant had 
been born previously in the family. 

About 80 per cent of those malformed infants showed grossly visible defects. 
Twenty-five per cent were stillborn, 90 per cent were stillborn or died within 
one year after birth. 

Murphy noted several generalizations which he considered relative to 
defective childbearing. Children born late in the family were malformed 
oftener than others. Four times the normal incidence of premature births 
occurred among malformed fetuses, and miscarriage, stillbirth, or premature 
birth was commoner either before or after birth of a defective infant. The 
mothers with malformed fetuses most commonly noted polyhydramnion and 
decreased fetal activity, and 11 per cent of them suspected a defective child 
because of abnormal fetal activity. Twenty-seven per cent had labors which 
were complicated by the fetal abnormality. 

Most literature relating to the cause of congenital hydrocephalus has been 
prepared for other purposes, or has been written by clinicians based on their 
incidental observations. Some research has been done relating diet to hydro- 
cephalic offspring in animals.* * 

Grant® of Philadelphia has proposed the idea that perhaps all hydrocephalus 
associated with spina bifida is the result of infection. Penfie!d’ is convinced 
that a block is always present somewhere in the system although the location 
and completeness vary. He noted that in ventricular dilatation the white 
matter suffers first and the essential functions therefore are affected last. He 
found obstruction at the foramina of Lushka and Magendie in 1 ease, at the 
third ventricle in 3, aqueduct of Sylvius in 14, in the subarachnoid space and 
unknown in 3. 

Shapiro and Tosti® found hydrocephalus often was present in cases of 
spina bifida before it was evident externally, and often it became apparent 
only with growth. They agreed with Woltman’® that it was caused by obstruc- 
tive phenomena coincident with, and of the same origin as, spina bifida (failure 
in cleavage of the periencephalic mesenchyme). 

DeLee and Greenhill’® stated that ‘‘The diagnosis of hydrocephalus is 
easily made, when the vertex presents, if kept in mind.’’ In nearly all cases 
diagnosed prior to actual delivery, roentgenograms are important confirmatory 
or diagnostic aids. BDippel and King" emphasized the fact that one should not 
rely on a single anteroposterior view for diagnosis. They used lateral and antero- 
posterior views, and also stereograms or cephalometry whenever necessary. The 
presence of a large head plus one or more roentgenographiec characteristics is 
needed for a diagnosis. Wilder and Mol!ldansky’® also spoke of the necessity 
of anteroposterior and lateral views in combination with rectal and abdominal 
examinations to make the diagnosis. 

Titus'® stated that ‘‘only small or macerated hydrocephalies deliver spon- 
taneously,’’ and most obstetricians are agreed that, once diagnosis of hydro- 
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cephalus is made, further procedure should point toward the comfort, safety, 
and future health of the mother. The principal discussions in regard to treat- 
ment are as to the type, time, and extent of the craniotomy. Moore’ has pub- 
lished an excellent discussion of the moral aspects of therapeutic abortion, 
including craniotomy. He agreed, as does the Catholic Church, that the act 
of puncturing the ventricles in a living fetus is justifiable, but he does take 
issue with the common recommendation that steps be taken at the same time 
to insure brain destruction sufficient to cause death of the fetus. 

O’Connor and Gorman” stated that intraventricular tap and drainage by 
way of the vagina is the simplest and safest step when the vertex presents. 
They do not feel that it is necessary to wait for complete dilatation (as sug- 
gested in many current textbooks), but recommend that tapping be performed 
as soon as feasible. They find that it shortens subsequent labor and that it 
does not produce unusual complications at delivery. 

As a rule in breech presentations of hydrocephalic infants puncture is 
performed through the base of the skull, foramen magnum,"* the cervical spinal 
canal, or through a spinal defect, if present,'’ in association with spina bifida. 
The baby generally has died because of dystocia and the aftercoming head 
before any surgical procedures are done on him, so the moral questions do 
not often arise. 

Wilder and Moldansky” in a recent series did not experience difficulty 
with any malformed infants except those having advanced hydrocephalus. 
They find hydrocephalus to be the third commonest cause of uterine rupture 
and accompanied frequently by postpartum hemorrhage. Morbidity was 
definitely increased among mothers of hydrocephalic infants as compared to 
mothers having normal babies. They agree with most other authors that 
definite steps should be taken to insure death of the fetus at delivery. 

Putnam" pointed out that a few hydrocephalie infants live to adult life 
but few of them are normal mentally. He is convinced that oversecretion by 
an abnormal choroid plexus, obstruction by aqueduct atresia, or a tumor of the 
fourth ventricle is rare in infants, and that the cause of congenital hydro- 
cephalus is largely unknown. The final outcome depends on the cause and on 
the mentality of the patients at the time treatment is begun. 


Incidence 


In the years covered by this study, 1935 to 1949, inclusive, we found 24 
hydrocephalic births at the Mayo Clinic. In the same period there were about 
12,500 births, giving an incidence of about 1:500 (0.2 per cent). 

Our incidence of hydrocephalic births at the clinic is in agreement with that 
given by Birnbaum.'® Elsewhere the incidence has been quoted more frequently 
in the neighborhood of 1:1,000 live births. It is a fact that in our obstetric prac- 
tice we do have a higher percentage of older primiparas than is found in most 
sections of the country, but it would be hard to determine whether this has 
much if any influence on our incidence of hydrocephalus. 

The incidence of males and females was equal (12:12), but when only 
those without accompanying spina bifida were counted, as in Murphy’s study, 
males predominated 9:6. There were a pair of siblings and 3 sets of twins. It 
is of interest that only 1 normal and living child resulted from these 3 sets of 
twins. In a group of 359 children born elsewhere who had congenital hydro- 
cephalus but who later became patients of the clinic, the ratio of males to females 
was 194:165. 

The frequent occurrence of twins in our series certainly raises a point 
relative to diagnosing hydrocephalus in the presence of polyhydramnion or ex- 
cessive uterine enlargement. Hydrocephalus was not diagnosed in any of the 
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3 cases in which roentgenographic examination revealed twins, and these pic- 
tures were taken shortly before delivery occurred. In only 1 case were antero- 
ee and lateral views taken; in the other 2 there were anteroposterior views 
only. 

In regard to the cause of congenital hydrocephalus, only 1 of each pair 
of twins was hydrocephalic, and, although 2 pairs were heterozygous twins, 
1 pair was monozygous according to the formation of the secundines. 

That there is a definitely increased rate of congenital anomalies, including 
hydrocephalus, in families in which 1 hydrocephalic birth has occurred seems 
obvious in even this group. After the births of 2 hydrocephalic siblings we 
noted the birth of a third hydrocephalic baby. We have records of 7 deliveries 
occurring after previous hydrocephalic births, and none of the infants was 
hydrocephalic; 2, however, showed other congenital defects; 5 were normal. 

In 19 pregnancies anomalies were not present prior to hydrocephalic births ; 
the histories in 4 other cases were inadequate on this point. The 1 case in which 
hydrocephalus had occurred previously was that of the previously mentioned 
siblings, both delivered at the clinic. The mother delivered a normal child 
between the 2 hydrocephalics. 


Prenatal Course 


The prenatal course of 7 of the 24 patients was uneventful. In 6 cases 
hydramnion was noted; the onset was acute in 4 cases and gradual in 2. Vaginal 
bleeding was present in 5 eases; it occurred in the first trimester in 3 and late 
in pregnancy in 2. Peripheral edema was noted in 2 cases. Toxemia occurred 
only once, as did premature spontaneous rupture of the membranes. ‘‘ Ovarian 
dysfunction,’’ metastatic carcinoma of the rectum, and ruptured cerebral aneu- 
rysm were additional complications. The prenatal courses of 3 patients who 
were referred to the clinic in active labor were unknown. 

We agree with other authors that hydramnion, whether acute or gradual, 
is probably the only important symptom of hydrocephalus in utero. In ad- 
dition, vaginal bleeding, either early or late in the course of pregnancy, was 
common, although none of the patients showed placenta previa or premature 
placental separation. One might even speculate that bleeding in the first tri- 
mester was Nature’s attempt to solve the problem. 

Toxemia, present in only 1 ease, could not be called a significant occurrence 
in this series. The fact that 7 patients had norma] prenatal courses cannot be 
ignored. Particular mention was not made by mothers of hypoactivity or hyper- 
activity of the fetuses. Consistent fetal bradycardia was not present; in fact, 
the literature of forty years ago gave fetal tachycardia as a sign of hydro- 
cephalus. 

In two eases of associated major disease, that is, metastatic carcinoma and 
a leaking cerebral aneurysm, the question is raised of the possible causative in- 
fluence of these diseases in hydrocephalus. One case has been reported of 
melanoepithelioma of the mother which also ‘‘metastasized’’ to the fetus, and 
it is conceivable that widespread carcinoma also might pass the placental barrier. 
Unfortunately autolysis in the macerated fetus in our case prevented any defi- 
nite findings. 

Maternal] Age 


The average maternal age was rather high, 29.5 years, and ages ranged 
from 19 to 41 years. Of the mothers in our series, 12 were multigravidas, 11 
primigravidas, and 1 was of unknown parity. The average age of our patients 
was in agreement with that of the mothers in most series of congenitally de- 
fective births, the common age at which to expect hydrocephalus being in the 
early thirties, 
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Diagnosis 


Diagnosis of hydrocephalus was made during prenatal care in 7 of the 24 
cases, during labor in 5, during delivery in 10, and in the nursery in 2 cases. 
These last 2 were missed at delivery and immediately thereafter presumably 
because of the slight degree of hydrocephalus present. In 19 of the other 22 
cases, diagnosis was made by abdominal or vaginal examination or both, and in 
8 of the 19 cases the diagnosis was confirmed at that time by roentgenograms. 
In 3 eases the diagnosis was made by the roentgenologist at the time of roent- 
genographic examination and prior to clinical awareness. 

Roentgenographic examinations were not made of four patients; 2 of these 
4 patients were referred to the clinic in advanced second-stage labor and 2 re- 
ceived their prenatal care at the clinic. It is interesting to note that in 9 cases 
in which roentgenographic studies were done late in the course of pregnancy 
or while the patient was in labor, evidence of hydrocephalus was not apparent. 
We found that in these 9 cases various types of roentgenograms were taken. 
Simple roentgenograms of the abdomen only were taken in 4 cases and antero- 
posterior and lateral views of the abdomen were taken in 2 eases. With the 
knowledge of the presence of hydrocephalus, rereading of the roentgenograms 
after delivery seemed to show positive evidence of this condition in 1 case in 
each of these 2 groups. Three patients had standard sets of pelvimetry films 
taken, after the method of Allen?® of New Zealand; the calculations of inlet, 
midplane, and outlet areas were done, and still hydrocephalus was not diagnosed. 

Hydrocephalus of minimal and moderate degrees is not easily diagnosed, 
and even though suspected it is not easily confirmed. Perhaps the most reliable 
method of diagnosis under such conditions is the combined abdominovaginal 
examination. 

Roentgenologic examination proved to be of great value for, as stated pre- 
viously, in 3 cases the roentgenologist made the diagnosis when the obstetrician 
had no suspicion of hydrocephalus and more than half of the cases diagnosed 
by examination were confirmed by roentgenologie studies. In view of the facts 
just mentioned it is clear that diagnosis can be made and confirmed only in 
cases in which the obstetrician and roentgenologist are aware of the possibility 
of hydrocephalus and in which they use the available methods and tools, such as 
abdominal examination, and when necessary vaginal examination, and a com- 
plete set of minimally distorted roentgenograms, preferably pelvimetry, to the 
utmost degree of perfection. Otherwise, although diagnosis often will be made 
early, many hydrocephalic infants will present themselves to the embarrass- 
ment of the obstetrician as a cause of prolonged labor, dystocia, and maternal 
morbidity, and even maternal mortality. 


Length of Gestation 


The length of gestation was surprisingly uniform in our series. In 8 cases 
labor was premature and in 16 at term. In only 3 eases, however, did labor 
begin before the thirty-seventh week. 

Contrary to most statements on the subject of length of gestation of hydro- 
cephalic fetuses, in 21 of our cases the babies were delivered at or near term. 
In only about 12 per cent deliveries could have been considered premature. 

It is the impression of the authors that the spontaneous onset of labor offers 
the most favorable prognosis. In vertex presentation, perforation of the ven- 
tricles can be accomplished through a fontanel or suture line; in breech presen- 
tation it can be accomplished through a meningocele of the infant or through a 
point behind the ear or under the skin of the neck beneath the occipital plate 
of the aftereoming head. Craniotomy may be performed at any time after posi- 
tive diagnosis. It prevents injury of the lower uterine segment and hastens 
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labor. After adequate cervical dilatation the amniotic sac may be ruptured 
and the fetal ventricles drained. Labor then may be accelerated in cases of 
vertex presentation by the application of Willett forceps or tenaculum to the 
scalp and by judicious exertion of moderate traction during uterine contractions. 
It might be stated parenthetically that it is best to drain the amniotic fluid from 
the uterine cavity slowly, since abruptio placentae has resulted from rapid 
collapse of the uterine cavity, thereby increasing maternal risk. 


Labor 


The average length of labor was not excessive, the first stage averaging 
sixteen hours and fifteen minutes; the second stage, one hour and seven and 
one-half minutes; the third stage, eight and one-third minutes. These figures, 
however, do not apply to 2 referred patients who had complete dilatation of the 
cervix on admission and were estimated at delivery to have been in actzal labor, 
first and second stages, for thirty-six and sixteen hours, respectively. 

Most labors only slightly exceeded normal length, but the exceptions readily 
illustrate the prolongation of labor resulting from a missed diagnosis. 


Delivery 


The deliveries were noted to be ‘‘difficult’’ in 7 cases, and 2 of these were 
by version and extraction. Episiotomy was performed on 13 patients and 6 
suffered lacerations during delivery. This included 1 patient on whom Diihrs- 
sen’s incisions were necessary and another whose uterus was packed with iodo- 
form gauze as prophylaxis against postpartum hemorrhage. 

Secundines were intact in 23 cases; in 1 a manual removal of the placenta 
was necessary. 

Deliveries were spontaneous in 14 cases (several after craniotomy was per- 
formed). In 8 eases of vertex presentation forceps were used, but only 4 of these 
were higher than outlet in type. Piper forceps were applied to the aftercoming 
head in 1 breech presentation after collapse of the skull. The cranioclast was 
employed for traction in 2 cases, in 1 of which it was replaced by foreeps when 
the head had been brought down to the perineum. 

Almost one-third of the deliveries were difficult technically, and this in- 
eluded many eases in which craniotomy had been performed. Whether this was 
because of poor collapse of the fetal skull it is impossible to state, but it does 
reveal that tapping the fetal skull is not always the complete answer to the 
handling of a hydrocephalic infant. 

In the 24 cases there were 19 vertex presentations, 4 breech presentations, 
and 1 transverse presentation, and 2 of these, a breech and a transverse, oc- 
curred in the deliveries of twins. It does not appear from this that hydro- 
cephalus greatly affected the polarity of the fetus. In 1 vertex presentation 
the infant was in brow position and it could well be that other malpositions 
have gone undiagnosed, for exact position is difficult to ascertain on a hydro- 
cephalic head. Once the skull is perforated or collapsed it is more difficult and 
not usually necessary to judge position more than roughly. More than half of 
the deliveries were spontaneous, but craniotomy had been performed in 50 per 
cent prior to delivery. In the other cases it often was found necessary to assist 
delivery although the skull was collapsed; most of the surgeons favored obstetric 
foreeps rather than the bulkier cranioclast. The number of cases in which 
forceps were used, other than at the outlet, is considerably greater than normal, 
but it is still surprisingly low, probably owing to the free use of perforation 
when indicated. 

We see no point in version and extraction because of hydrocephalus alone 
and there is always the possibility of uterine rupture with any added strain on 
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what is already an overstretched lower uterine musculature. Perforation of 
the skull is, if anything, more easily done with the vertex presenting. 

We used cesarean section in 1 case because of a maternal indication, and 
this should be the only reason for subjecting the mother to the added risk of 
further surgical procedures. In this case, because of a leaking cerebral aneu- 
rysm, it was felt labor would probably cause further cerebral hemorrhage. 

Craniotomy was performed on 13 patients by various methods. In 10 of 
the 13 cases a needle or trocar was used. In all cases except 1 the instrument 
was introduced through the vertex; the exception was a case of breech presen- 
tation in which tapping was done via the foramen magnum. In only 1 case was 
drainage carried out by means of a perforator; in 2 it was done simply with a 
surgical hemostat. In 11 cases craniotomy was not necessary to effect delivery. 

Craniotomy was performed in slightly more than 50 per cent of our cases 
which was, if anything, a lower percentage than is ordinarily found. There 
can be few reasons why delivery of every hydrocephalie fetus which is of a size 
sufficient to produce even moderate dystocia should not be eased by such a rela- 
tively simple operation. Partially because we are working in a Catholic hos- 
pital, but principally because it is generally all that is necessary, the commonest 
procedure is use of the trocar or needle with drainage. The pressure of labor 
then collapses the soft skull and delivery is completed. Contrary to the belief 
of some this does not lengthen labor; instead, the opposite seems to be true. We 
would be inclined to recommend with others that the skull be perforated as 
early as possible and delivery accomplished after complete dilatation has oc- 
curred. 

If spina bifida is present and a breech presentation occurs, it would seem 
logical to attempt drainage through the spinal defect first and if this is not 
successful to proceed with cranial perforation. 

Ordinarily difficulty is not encountered in locating the dilated ventricles, 
but if attempts are made to destroy the brain stem they should be postponed 
until after drainage has been done or the soft mushy tissue may clog the needle 
or trocar, seriously interfering with the main purpose of the operation. Oc- 
casionally, this will occur despite all precautions and it may be necessary to use 
a hemostat or craniotribe and cranioclast to insure adequate drainage. 


The Infant 


The average weight of the infants was 6 pounds, 6 ounces (about 2.9 kilo- 
grams) with weights ranging from 2 pounds, 2 ounces (0.95 kilograms) to 9 
pounds, 6 ounces (4.3 kilograms). The average length was 49.2 em., ranging 
from 35.0 to 57.0 em. 

Of the 24 infants in our series 10 were born alive and 14 stillborn. Of 
those stillborn, death occurred prior to labor in 6 cases and during labor in 8 
eases. Of the 8, 6 died only after craniotomy, 1 died before craniotomy, and 
1 died and was delivered without craniotomy. 

Of the 10 infants who survived delivery, 2 were still living at the time of 
last report. When last seen 1 was 11 months of age and the other was 3 years 
and 4 months. Of the other 8 babies, 1 lived for one month, another for two 
months, and the remaining 6 died within four hours after delivery. One-eighth 
of the babies outlived the neonatal period. For these children the physician 
may prescribe various forms of therapeutic control, although at present they 
have been used with only a small amount of success. As Birnbaum’® said in 
1912, ‘‘Treatment of hydrocephalus after birth is a thankless task.”’ 

On delivery, gross examination by the obstetrician revealed hydrocephalus 
in 12 cases, hydrocephalus accompanied by spina bifida in 7 cases, and hydro- 
cephalus plus various other anomalies in 3 cases. In the other 2 cases hydro- 
cephalus was of such moderate degree that its presence was not noted im- 
mediately, the diagnosis being made later when the newborn babies were meas- 


70 CRENSHAW AND BANNER Am. J. Obst. & Gynec. 
January, 1952 


ured in the nursery. Here again is evidence that hydrocephalus must always 
be borne in mind when a borderline pelvis is being dealt with. In either of 
these cases such a pelvis would have meant dystocia, and it would be virtually 
impossible to make a diagnosis. 

Half of the hydrocephalic infants had other gross defects, which is a well- 
known and an important factor in relation to this disease. When a diagnosis 
of some other congenital defect is made from prenatal roentgenograms or at 
breech delivery, hydrocephalus also must be considered and if possible ruled 
out. Necropsy revealed spina bifida in more than three-eighths of the cases, 
but there is still much argument about its possible role in the development of 
hydrocephalus. Most authorities will accept it as a contributory factor if the 
Arnold-Chiari deformity is present, as it was in only 1 case in our series. 

Necropsy showed internal hydrocephalus to be present in 22 cases. As 
previously noted 2 patients were still living at the time of the last report. 
Among the abnormalities of the central nervous system which were disclosed at 
necropsy and which were possible contributory factors were the following: 
spina bifida in 9 cases; stenosis of the aqueduct of Sylvius in 6; meningitis in 
4 eases (2 stillborn infants), and hydromyelia of the spinal cord in 5. Various 
other malformations of the spinal cord were noted in 3 eases, and defects of the 
cerebellum in 2 eases. A cerebellar cyst was noted in 1 case; clubfeet occurred 
3 times, and other defects were listed 13 times (8 cases affecting the genito- 
urinary tract). 

Stenosis of the aqueduct of Sylvius is generally considered one of the com- 
monest causes of congenital hydrocephalus, but, as in most series, it was found 
in only a small proportion (one-fourth) of these babies. Meningitis, claimed 
by some investigators to be the cause of congenital hydrocephalus, was present 
in only one-sixth of our cases and one-half of these were stillborn infants. 
Actually meningitis doubtless is associated with this type of hydrocephalus in 
a manner similar to its role in the acquired type. 

In stillborn and newborn infants, especially after various degrees of brain 
destruction, it is undoubtedly difficult to draw much information from ex- 
amination of the central nervous system at necropsy. It would be interesting, 
however, to know the results of specific examinations of arachnoid granulations 
and of the choroid plexuses of infants having congenital hydrocephalus in re- 
gard to amount and condition of the tissues. 


Postpartum Course 


The postpartum course of 18 of the 24 mothers was uneventful (average 
hospitalization ten days), but the other 6 showed signs of morbidity and most 
underwent prolongation of their hospitalization (average hospital-stay, seven- 
teen days). One mother died on the second postpartum day of metastatic car- 
cinoma of the rectum. 

The increased rate of morbidity that is expected with the operative pro- 
cedures and abnormal labors involved in delivering a hydrocephalic infant has 
shown a considerable drop since the advent of antibiotics and can doubtless be 
reduced to a minimum with more frequent early diagnosis. 


Summary and Conclusions 


In recent years congenital malformations have been the predominant 
cause of death of the newborn and of the stillborn. Hydrocephalus is foremost 
among malformations of the central nervous system. 

We here reviewed the records in 24 cases of hydrocephalic births at the 
Mayo Clinie which occurred in a fifteen-year period. The incidence of hydro- 
cephalic births to total births was 0.2 per cent. 
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Hydrocephalic births are more common in families with a past history of 
congenital malformation. The cause is to a large extent undetermined. 

The diagnosis of hydrocephalus is frequently missed before.term; perhaps 
more reliance can be placed on thorough roentgenologic study whenever it is 
suspected during the prenatal period. Hydrocephalus of moderate degree is 
particularly difficult to diagnose. 

Male and female infants were affected in equal frequency in our series. 
Three of our infants were delivered from twin pregnancies. 

Hydramnion was the most common prenatal manifestation and was present 
in one-fifth of the cases. 

The average age of the mother was 29.5 years. In 90 per cent of our cases 
birth was at, or close to, term. In general, length of labor was not found to 
be excessive. 

About one-third of the deliveries were technically difficult, despite crani- 
otomy. Hydrocephalus did not influence the polarity of the fetus in our cases. 
Hydrocephalus alone is not an indication for version and extraction or cesarean 
section. Craniotomy was used in more than half of the deliveries, and we be- 
lieve that it should be performed more frequently. 

The survival rate of hydrocephalic babies who are born alive is extremely 
low, and control of their future medical course is unsatisfactory. 

The hydrocephalus in our 24 cases was of various degrees; in several it 
was minimal enough to cause dystocia only with a borderline or definitely con- 
tracted pelvis. 

Spina bifida, stenosis of the aqueduct of Sylvius, and meningitis were the 
three most common postmortem findings. There was a high incidence of non- 
contributory malformations, most frequently in the genitourinary tract. 
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A CLINICAL REPORT ON THE TOXEMIAS OF PREGNANCY* 


M. HENDELMAN, M.D., anp N. W. M.D., MonTREAL, QUEBEC 


(From the Toxemia Clinic of the Royal Victoria Montreal Maternity Hospital) 


URING the three-year period from Jan. 1, 1947, to Dee. 31, 1949, 292 

patients were classified in the Women’s Pavilion of the Royal Victoria 
Hospital as being toxic out of a total of 9,174 patients who were delivered dur- 
ing this period. This incidence of 3.1 per cent is lower than usually quoted. 
Dieckmann’ believes it to be about 5 per cent, De Lee? 6 to 9 per cent. Our 
lower incidence may be due to the fact that borderline cases with insufficient 
evidence in the chart to substantiate the diagnosis have been excluded from 
this study. A rapid gain of weight and edema without hypertension or al- 
buminuria would not be considered pre-eclamptie by us, whereas in many other 
clinics they would. Again, the majority of both our private and public pa- 
tients have the benefit of adequate antepartum care and supervision which are 
accepted by all to be the best preventive of toxemia. However, many of our 
sickest patients are admitted as emergency ambulance cases, having had little 
or no antepartum care. Of this number, 157 cases of well-authenticated tox- 
emia were studied and this report concerns their management and the results 
obtained. 

Classification 


The major portion of the classification of the American Committee on Ma- 
ternal Welfare (1940) has been adopted as the basis of our classification which 
consists of the following: 


Group A.—Diseases not peculiar to pregnancy 
1. Hypertension or hypertensive cardiovascular disease 
a. Not aggravated by the pregnancy 
b. Hypertension with superimposed toxemia 
2. Renal disease (including nephrosclerosis, nephritis, and pyelo- 
nephritis ) 
Group B.—Diseases dependent on, or peculiar to, pregnancy 
1. Pre-eclampsia 
a. Mild 
b. Severe 
2. Eclampsia 


This classification differs from its parent root in that it deletes Groups C 
and D, that is, the vomiting of pregnancy and the unclassified toxemias. Follow- 
ing the lead of many observers critical of the original classification, we have also 
added a hypertensive group with superimposed toxemia, strongly advocated 
more recently by Cosgrove and Chesley,* and Eastman.* Our definition of pre- 
eclampsia is stricter than the original, in that, when only minimal standards of 
hypertension, albuminuria, or edema are found, two of the triad are necessary 
for a diagnosis of mild pre-eclampsia, or, if only a single positive finding of 


*Presented to the Society of Obstetricians and Gynaecologists of Canada, June, 1951. 
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hypertension or albuminuria is present, this must be manifested on two ocea- 
sions, 24 or more hours apart. However, any single positive finding is viewed 
with caution and extra supervision is enforced. 

Our incidence of the various types of toxemia as compared to that of other 
authors is shown in Table I. 


TABLE I, INCIDENCE OF VARIOUS TYPES OF TOXEMIAS 


R.V.M.M.H. EASTMAN DIECKMANN 
A, 1. (A) Hypertension not aggravated by 59 cases 20.2% 16.7% 
pregnancy 53% 
(B) Hypertension aggravated by 12 cases 4.1% 4.0% 
pregnancy 
2. Renal disease 4 cases 1.3% et 5% 
B. 1. (A) Pre-eclampsia, mild 175 cases 60.1% 
(B) Pre-eclampsia, severe 28 cases 9.6% TRA oe 
2. Eclampsia 14 cases 4.8% 1.2% 4% 


Dieckmann’s much higher incidence of hypertension is due to the fact that 
if residual hypertension is found four months after a toxie pregnancy, he then 
changes his original diagnosis to one of hypertensive disease. We believe this to 
be incorrect, for, if we place all cases with residual damage into the hypertensive 
group, pre-eclampsia, by the nature of the classification, would not have any 
sequelae. 

Treatment 


Every patient with even the mildest toxemia, if she does not react favor- 
ably to office or clinic supervision of proper diet, salt restriction, rest at home, 
and daily small doses of oral magnesium sulfate, is hospitalized. From this 
point on, treatment in all cases is individualized, routine orders being kept to 
aminimum. These are obtaining of a catheter specimen of urine on admission ; 
complete bed rest in an isolated room if required; taking of blood pressure, 
temperature, pulse, and respirations every 4 hours; careful charting of intake 
and output; blood chemistry sample for total proteins, albumin-globulin ratio, 
urie acid, nonprotein nitrogen, liver function tests; and a daily specimen of 
urine for quantitative Esbach test. The four cardinal points in treatment 
consist of (1) sedation; (2) dietary control; (3) fluid intake; and (4) termi- 
nation of pregnancy. 

Sedation.—The sheet anchor in this elinie in sedating the restless, irritable, 
hypertensive, toxic patient is morphine, supplemented with intramuscular mag- 
nesium sulfate. We are not afraid of any possible antidiuretic effect that mor- 
phine may have, and we give it with three provisos: (1) A ‘‘whenever neces- 
sary’’ order is not written. Each dose of morphine, % to 4 grain, is given by 
hypodermic injection when indicated. (2) A dose of morphine is not repeated 
without counting respirations, and the rate per minute should exceed twelve. 
(3) It is not given if delivery is anticipated within two hours. 

Ten ¢c.c. of 25 per cent magnesium sulfate intramuscularly are usually given 
with the first injection of morphine, and 5- to 10-c.c. doses can be repeated 
several times during the day if indicated. The indication for these is restless- 
ness in a patient with a stationary or climbing blood pressure. However, no 
other dose is given without checking the blood pressure, respirations, and the 
short are reflexes such as the knee jerks, because these are initially depressed in 
impending magnesium poisoning. Small doses of the ordinary barbiturates are 
given if mild sedation is required for the mildly toxic or hypertensive patient. 
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Diet.—If the patient is severely toxic with symptoms of epigastric pain, 
nausea, etc., she is placed on a fluid diet of fruit juices and water for 24 hours 
and, with improvement, she is given a so-called No. 1 toxemia diet. This is a salt- 
free, neutral-ash, soft diet with a high protein content which is soon replaced by 
our No. 2 toxemia diet. This is a diet with features similar to the No. 1 diet, con- 
sisting of 100 Gm. protein, 50 Gm. fat, 250 Gm. carbohydrate. Constant effort is 
necessary to obtain patient cooperation because the diet, being salt free, is not 
very palatable. 

Fluids.—With severely toxic patients or patients with excessive vomiting, 
intravenous fluid therapy plays a most important part. The desired objectives 
of intravenous fluids are threefold: 


1. The caloric and glycogenic effect for repair of and protection against 
further damage to the liver. 

2. The dehydration of edematous tissue by hypertonic glucose with subse- 
quent diuresis. 

3. A quick and convenient way to combat the protein deficiency that may 
be present and possibly may be an important factor in the pathogenesis of 
toxemia. Hence in the past three years in many of our sickest patients with 
edema, oliguria, epigastric pain, impaired liver function, etc., we have been 
using daily doses of 5 to 10 Gm. of methionine in dilute glucose solution intra- 
venously, or orally if tolerated.5 We have been favorably impressed by its 
apparent value, although we have no statistical proof to confirm this opinion. 


Although each case differs, fluid therapy aims at giving an intake of about 
3,000 ¢.c. daily, with about 400 to 500 cc. of 20 per cent glucose initially, 
about 1,000 c.c. of 5 per cent glucose in water which contains 10 mg. of methio- 
nine in solution, and another 1,000 ¢c.c. of 5 to 10 per cent glucose in water 
that evening if the patient is vomiting or if intravenous fluid is necessary. In 
oliguriec patients such intravenous fluid therapy must be run in very slowly 
and the patient watched carefully for any signs of impending decompensation 
and pulmonary edema.® A close check on intake and output must be kept at 
all times and a persistently low output is one of our most important criteria 


for terminating the pregnancy. 


TABLE II. TERMINATION OF PREGNANCY 


INDUCTION BY 


RUPTURE OF CESAREAN OR 


SPONTANEOUS | MEMBRANES BAG HYSTEROTOMY 

Hypertension not aggravated by 

pregnancy 17 6 i 1 
Hypertension with superimposed 

toxemia 4 4 1 3 
Renal disease 4* 
Pre-eclampsia, mild 42 32 1t 
Pre-eclampsia, severe 9 10 2 7t 
Eclampsia 6§ 4 4 0 
Total 82 56 7 12 
Percentage 52.2% 35% 5% 8% 


*Premature spontaneous labor at 26 to 30 weeks. 
+Added indication here was “elderly primigravida.” 
tIncluding one hysterotomy for hydatidiform mole. 
§Of these, five were intrapartum or postpartum eclampsia. 


Termination of Pregnancy.—We subscribe wholeheartedly to the opinion of 
the majority of authors that if a severe toxemia is not improving, termination 
of the pregnancy is imperative. Especially is this so in hypertensive vascular 
disease with superimposed toxemia. If the cervix is soft and being taken up, 


4 CLINICAL REPORT ON TOXEMIAS OF PREGNANCY 75 


medical induction and rupture of the membranes may suffice to start labor and 
this is by far our most common induction. In a primipara, if the cervix is 
long, closed, and hard, cesarean section may be the method of choice, preferably 
under a spinal or local anesthesia. In a multipara with a thick, rigid cervix, 
especially in cases in the twentieth- to thirtieth-week period, the intraovular 
insertion of a 50 ¢.c. Vorhees bag has been very satisfactory in our experience. 
Cesarean section is definitely contraindicated in eclampsia unless and until the 
convulsions have been well controlled. No cesarean section was done for 
eclampsia in our present series. 


Pregnancy was terminated by the methods shown in Table II. 


Analysis of Cases 


Eclampsia.—The breakdown of 14 cases of eclampsia is shown in Table III. 
These cases follow the traditional description of eclampsia, consisting of 9 
eases of antepartum eclampsia, 3 intrapartum, and 2 postpartum cases. The 
incidence of eclampsia in these three years was 0.15 per cent compared to an 
incidence of 0.23 per cent in the 1940-1946 period. At least 50 per cent of the 
patients had what would be considered adequate antepartum care. The chief 
symptom was headaches in 13 cases and all patients had blood pressure above 
160/110 and marked albuminuria. The type of termination of labor and results 
are tabulated in Table IV. Maternal mortality was zero. Uncorrected fetal 
mortality was 21.4 per cent, corrected for previability, 14.2 per cent. 


TABLE III. ANALYSIS OF 14 CASES OF ECLAMPSIA 


Service.— 
Private 
Clinic 
Ward with inadequate antepartum care 
Parity.— 
Para i 
Para ii 
Para iii 
Past History.— 
Toxic pregnancy 1 
Scarlet fever 1 
Restricted diet 1 
Time of Onset.— 
Less than 24 weeks 1 
24 to 36 weeks 10 
Over 36 weeks 3 
Type.— 
Antepartum 9 
Intrapartum 3 
Postpartum 2 
Symptoms.— 
Headaches 13 
Edema 11 
Nausea and vomiting 5 
5 
3 
1 


Onan 


Blurring vision 

Epigastric pain 

Injection Pituitrin, 2 minims, for inertia labor 

Signs.— 

Blood pressure 160/110 14 
Moderate or marked albuminuria 14 
Plasma protein less than 5.5 Gm. per cent 5 
Impaired liver function 4 
Uric acid more than 8.5 mg. per cent 3 
Nonprotein nitrogen more than 35 mg. per cent 2 
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TABLE IV, TERMINATION OF LABOR AND RESULTS—14 CASES ECLAMPSIA 


FETAL RESULTS 


TYPE OF TERMINATION ALIVE AND WELL | INTRAPARTUM DEATH 
Spontaneous 6 5 1 
Rupture of membranes + 4 0 
Bag induction 4 2 2 

Maternal mortality 0 

Uncorrected fetal mortality 21.4% 

Corrected for previability 14.2% 

Residual hypertension 2, or 14.2% 

Subsequent pregnancies 2 normal and 


1 hypertensive toxemia 


Severe Pre-eclampsia.—Our criteria of severe pre-eclampsia are those of the 
American Committee.’ An analysis of 28 cases is shown in Tables V, VI, and 
VII. A marked feature here again is the high percentage of primigravidas (60 
per cent). Although no single cause for pre-eclampsia is universally accepted, 
we found predisposing or contributory factors in 17 cases (60 per cent). The 
prodromal symptoms and signs of severe pre-eclampsia apparently do not sig- 
nificantly differ from those of eclampsia except for the development of convul- 
sions or coma in the latter cases. The fetal mortality in this small series was 
33 per cent which is much higher than that for pre-eclampsia as a group, i.e., 
10.3 per cent. As 3 babies of the 5 mothers who were carried for more than 
three weeks in an attempt to better the babies’ chances were eventually lost, it 
would seem that as a rule it is not worth while jeopardizing the maternal health 
for such dubious fetal results. 


TABLE V,. ANALYSIS OF SEVERE PRE-ECLAMPSIA—28 CASES 


Parity.— 
Para i 17 
Para ii 6 
Para iii 
Para iv 1 (mole) 
Past History.— 
Familial hypertension 1 


Previous toxic pregnancy 


Scarlet fever 1 
Diabetes 1 
Poor diet 3 
Infectious hepatitis, first trimester ] 
Twin pregnancy 2 
Mole ] 
No antepartum care 5 
Total 17 
Symptoms.— 
Edema 22 
Headaches 20 
Epigastric pain 15 
Blurring vision 8 
Nausea and vomiting 7 
Known excess weight gain 5 
Signs.— 

Blood pressure more than 160/110 28 
Moderate to marked albuminuria 28 
Plasma proteins less than 5.5 Gm. per cent 9 
Nonprotein nitrogen more than 35 mg. 

per cent 4 
Liver impaired 2 


Uric acid more than 8.5 mg. per cent 3 


— 
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TABLE VI. TREATMENT AND FETAL RESULTS IN SEVERE PRE-ECLAMPSIA 


DURATION OF TREATMENT 


Under 1 week 17 
Under 2 weeks 4 
Under 3 weeks 2 
Over 3 weeks 
ALIVE AND ANTEPARTUM INTRAPARTUM NEONATAL 
TYPE OF TERMINATION WELL DEATH DEATH DEATH 
Spontaneous 9 5 1 3 0 
Rupture of membranes 10 8 1 0 1 
Bag 2 0 0 1 1 
Cesarean section and 
hysterotomy 7t 3 2 0 2 
Total 28 16 4 4 4 


*Of these 5, two patients show residual hypertension and 3 babies were lost; 2 antepartum 
and 1 neonatal death. 


7One hysterotomy was done for a mole complicated by fulminating severe pre-eclampsia. 


TABLE VII, RESULTS—28 CASES OF SEVERE PRE-ECLAMPSIA 


Maternal mortality 0 
Uncorrected fetal mortality 43% 
Fetal mortality corrected for mole and pre- 

viability, i.e., less than 1,000 grams 33% 
Residual hypertension 6, or 21.4% 
Subsequent pregnancies 

Normal 

Toxic 2 


TABLE VIII. ANALYSIS OF MILD PRE-ECLAMPSIA—75 CASES 


Parity.— 
Para i 
Para ii 
Para iii 
Para iv 
Over iv 
Past History.— 
Familial hypertension 
Previous toxic pregnancy 
Searlet fever 
Old pyelonephritis 
Cardiac condition 
Twins 
Fetal abnormalities 
Inadequate antepartum care 
Illegitimate pregnancy 
Induction.— 
Spontaneous 42 
Rupture of membranes induction 32 
Cesarean section 1 
Fetal Results.— 
Alive and well 7 
Antepartum death (spina bifida) 
Antepartum death (erythroblastosis) 
Intrapartum death 
Neonatal death 1 
Uncorrected fetal mortality 5.3% 
Follow-up.— 
Residual hypertensions mild in all cases 7 
Normal pregnancies 16 
Mildly toxie (15.8%) 3 


OV 


t 


78 HENDELMAN AND PHILPOTT Am. J. ~~ & Grave. 
anuary, 


Mild Pre-eclampsia.—Seventy-five cases of mild pre-eclampsia are analyzed 
in Table VIII. Again note the high rate of primiparity and unrelated data of 
contributory factors. As a rule these patients went to term and into spontaneous 
labor. The uncorrected fetal mortality of 5.3 per cent is not a significant devia- 
tion from normal. About 10 per cent of patients had a mild residual hyperten- 
sion which may have been incipient prior to the pregnancy. 


Unaggravated Hypertension, 24 Cases.—The analysis of 24 cases of hyper- 
tension which were not aggravated by the pregnancy is seen in Tables IX and X. 
As is to be expected, this group is of higher parity (ie., an average of iii) and 
in an older age group. There is usually a history of personal hypertension 
antedating the pregnancy, or repeated hypertensive toxic pregnancies. Such 
patients, if unknown, are hospitalized for investigation and if no vascular 
renal changes are found, may be discharged ante partum to await spontaneous 
onset of labor. There do not seem to be any adverse effects on the infant, and 
if the hypertension remains unaggravated (66 per cent of cases) maternal 
sequelae are few. In 5 of these cases where records of previous pregnancies 
were available, it was surprising to note how little three and four successive 
pregnancies aggravated the primary hypertension. However, one should con- 
sider sterilization even in this group as we approach parity over v and in the 
older age group when vascular renal changes are more liable to occur. 


TABLE IX. ANALYSIS OF UNAGGRAVATED HYPERTENSION—24 CASES 


Age.— 
Less than 20 years 2 
20 to 30 years 10 
30 to 40 years 8 
Over 40 years 4 

Parity.— 
Para i 9 
Para ii 3 
Para iii 5 
Para iv 1 
Para v 2 
More than v 4 
Average 3 


Previous History.— 
Personal hypertension 10 
Previous toxic pregnancies 6 
Hypertension in first trimester 6 
No antepartum data 2 


Termination of Labor.— 


Spontaneous 17 
Rupture of membranes induction 7 
Cesarean section (fibroids) 1 


TABLE X, RESULTS OF UNAGGRAVATED HYPERTENSION—24 CASES 


Fetal Results.— 


Alive and well 22 

Antepartum death (under 1,000 grams) 1 

Intrapartum death 1 

Uncorrected fetal mortality 8.3% 

Corrected fetal mortality 4.2% 
Sequelae.— 

Hypertension aggravated 1 
Future Pregnancies. — 

Hypertensive pregnancy of same severity 5 


Eclamptie pregnancy ] 
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Hypertension With Superimposed Toxemia.—An analysis of 12 such cases 
is found in Table XI. The average parity was 4.7 and over 90 per cent were 
over 30 years of age. This group was treated urgently in contrast to the pre- 
vious group, and surgical induction was practiced in 66 per cent of cases. Bad 
results were obtained in those patients who were carried for more than three 
weeks, especially if they were allowed out of hospital and free from its constant 
supervision. The single mortality of this whole toxic series occurred in such 
a case when, after two weeks’ hospitalization, the patient was allowed to go 
home at her urgent request. On return to hospital three weeks later, she was 
again extremely ill. The patient died 48 hours after cesarean section. At 
autopsy her liver was found to be almost completely destroyed by a huge sub- 
capsular hemorrhage. 


TABLE XI, ANALYSIS OF HYPERTENSION WITH SUPERIMPOSED TOXEMIA—12 CASES 


Age.— 
20 to 30 years 1 
30 to 40 years 9 
Over 40 years 2 
Parity.— 
Average 4.7 
Past History.— 
Long-standing hypertension 6 
With cardiovascular changes 4 
Previous toxic or eclamptic pregnancy 8 
Duration of Hospital Treatment.— 
Less than 1 week 5 
1 to 2 weeks 1 
2 to 3 weeks 2 
More than 3 weeks 4* 
Termination and Fetal Results.— 
Spontaneous + 3 Alive and well 
Rupture of membranes 
induction + 3 Alive and well 
Bag 1 1 Alive and well 
Cesarean section 3 3 Alive and well 
Fetal mortality 16.6% 
Sequelae.— 
Maternal mortality 1 case 
Aggravated hypertension 6 (50%) 
Future childbearing 1 hypertensive toxemia 


4 sterilizations 


*Of these 4, one mother died, and two others showed marked deterioration of their hyper- 
tensive condition during their pregnancies, and were sterilized at a later date. The fourth 
lives out of town and has no follow-up. 


Renal Disease—4 Cases.—These were all very ill patients. Three were typi- 
eal nephritic patients with history of scarlet fever, glomerulonephritis, and 
eclampsia in a previous pregnancy in two, and recurring early toxemia in the 
third. A fourth patient had a diagnosis of chronic pyelonephritis which seems 
to be progressing to chronic nephritis with rise in nonprotein nitrogen, chronic 
hypertension, anemia, etc. Three of these pregnancies had spontaneous pre- 
mature onset of labor with birth of premature infants who did well. One 
patient went into premature labor and delivered a macerated deadborn infant 
who weighed less than 1,000 grams. This small series is of no significance to 
counter the universally accepted figure of about 50 per cent fetal mortality 
in the nephritis group. There were no apparent maternal sequelae in the im- 
mediate postpartum check of the three chronic nephritie patients. There has 
been no follow-up of the fourth as she left the hospital against advice on the 
fourth day post partum. 
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Summary 


1. A clinical analysis of 157 cases of various types of toxemia in a three- 
year period is presented, indicating classification, incidence, treatment, and 
the features of each group in our classification. 

2. The incidence of eclampsia is falling consistently and the present one 
of 0.15 per cent is perhaps an index of the adequacy of the antepartum eare in 
this region. 

3. Mild pre-eclampsia comprises about 60 per cent of our cases and re- 
quires constant and vigilant supervision. This is necessary, not so much 
because of its dangers to mother and child as much as because of the inherent 
possibility of its progression to severe pre-eclampsia or eclampsia if missed or 
mishandled. 

4. Severe pre-eclampsia has a corrected fetal mortality of 33 per cent in 
this series. Moreover, prolonging treatment beyond 2 to 3 weeks in an attempt 
to obtain greater maturity, in a patient who does not show dramatic improve- 
ment, does not seem to increase fetal salvage but only increases maternal 
injury. In this group, if no immediate improvement is forthcoming, termina- 
tion of pregnancy is practiced in 24 to 48 hours. 

5. The syndrome of hypertension if there are no organic prepregnant 
vascular or renal changes, or if toxemia is not superimposed during pregnancy. 
does not seem to be aggravated by pregnancy. The effect on the fetus in such 
cases is mild. 

6. However, if a patient with hypertensive vascular-renal disease, as 
manifested by ocular, renal, or heart pathology, becomes pregnant, she 
should have a therapeutic abortion. If toxemia develops, as it does in about 
one-fourth to one-third of cases, that patient should not be allowed to remain 
at home but should be kept in a hospital. If her condition does not improve, 
termination of the pregnancy within three weeks seems imperative to mini- 
mize maternal damage. Fifty per cent of patients showed residual aggravation 
of the prepregnant condition. 

7. One fatality occurred in this series of toxemia, or 0.53 per cent. This 
death might have been prevented if this patient had been kept in hospital and 
termination of pregnancy practiced earlier than was eventually done. 


References 
1. Dieckmann, W. J.: The Toxemias of Pregnancy, St. Louis, 1941, The C. V. Mosby Com- 


any. 
. De hike, md B.: Principles and Practice of Obstetrics, Philadelphia, 1948, W. B. Saunders 
Company. 
. Cosgrove, 8. A., and Chesley, L. C.: Obst. & Gynec, Survey 3: 769, 1948. 
Eastman, N. J.: Williams Obstetrics, New York, 1950, Appleton-Century-Crofts, Ine. 
Philpott, N. W., Hendelman, M., and Primrose, T.: AM. J. Ospst. & GyYNECc, 57: 125, 
1949. 
. Mengert, W. F., and Hermes, R. L.: J. Missouri M. A. 45: 643, 1948. 
. American Committee on Material Welfare: The Mother 1: 14, 1940. 


“ID 


A SIMPLE TEST FOR THE DETERMINATION OF OVULATION, 
ESTROGEN ACTIVITY, AND EARLY PREGNANCY USING THE 
CERVICAL MUCUS SECRETION 


A Preliminary Report 
MAXWELL RoLANpb, M.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, New York Post-Graduate Medical 
School, New York University-Bellevue Medical Center, and from the Department 
of Obstetrics and Gynecology, Queens General Hospital, Jamaica, N. Y.) 


HE various methods available at the present time for the determination of 

ovulation, estrogen activity, and pregnancy involve elaborate procedures. 
To determine ovulation, for example, one must do either an.endometrial biopsy, 
a series of vaginal smears, keep basal body temperatures, or use a combination 
of these or other procedures. The time involved to obtain the desired results 
in these tests is prolonged and is costly to the patient, involving trained tech- 
nicians. 

With many other investigators, I have felt that the cervical mucus secretion 
might provide good reflection of many endocrine changes that take place in the 
reproductive organs, as does the endometrium. 

A new and simple test for the determination of ovulation, estrogen activity, 
and pregnancy at a very early stage by the study of the cervical mucus secretion 
is presented in this paper. This procedure may also be of value in the investi- 
gation of infertility, and in the evaluation of the symptoms associated with 
the menopause. 


Cyclic changes of the physical properties of the cervical mucus secretion of 
normal menstruating women are accepted facts. These were first observed by 
Smith? in 1855, and later by Séguy and Vimeux? in 1933. The latter reported 
the cyclic changes in the character of the cervical mucus in normal menstruat- 
ing women. Viergiver and Pommerenke® in 1944 reported the variations of the 
cervical mucus quantitatively during the normal menstrual cycle. They found 
a great difference in the amount of cervical mucus secreted at various stages of 
the eyele. At the beginning and the end of the cycle they found as little as 
60 mg. as against 200 to 700 mg. at the mideycle. Pommenrenke* in 1946 showed 
the changes in volume and viscosity during the menstrual cycle. Palmer® 
thought these changes to be due to estrogen activity. In 1933, Séguy and 
Simonnet® studied the cervical mucus secretion in relation to the urinary estro- 
gen excretion. Moricard’ and later Watson® showed that by the administration 
of estrogen the amount of the cervical mucus secretion could be increased. 
Lamar, Shettles, and Delfs® confirmed these results in 1940. Wollner’® in 1936 
and Sjovall'! in 1938 indicated that the cyclic variations of the endocervix are 
due to the fact that it, like the uterus and tubes, is entirely of Miillerian origin. 
They studied these changes histologically during the menstrual cyele. This work 
was confirmed by Papanicolaou, Traut, and Marchetti’? in 1948, but they found 
the changes more related to the epithelium of the vagina and ectocervix thah 
to the epithelium of the endocervical glands. Topkins'* in 1949 studied 150 
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endocervical biopsies and could not find any changes. He stated that one can- 
not demonstrate cyclic changes in the endocervix with ordinary stains because 
of the complexity of the endocervical glands. Watson® in 1939 was able to 
influence abnormal mucus secretion with the administration of estrogen. The 
changes in cervical mucus secretion of menopausal women while under treat- 
ment with estrogen were also studied by Guttmacher and Shettles'* in 1940. 
They found these changes to correspond to those of normal menstruating women. 
They include the amount, pH, viscosity, turbidity, cellular content, penetra- 
bility by spermatozoa in vitro, and survival time in contact with the mucus in 
vitro. 


Fig. 1.—Fernlike phenomenon in the a secretion demonstrating good estrogenic 
activity. 


Papanicolaou in his publications during 1945,’° 1946,1° and 19481? demon- 
strated that, when the cervical mucus secretion was spread on a glass slide and 
allowed to dry, a certain form of erystallization with arborization takes place. 
This he found to be most abundant at about the time of ovulation. He suggested 
that these phenomena might be due to estrogen activity. He was able to stain 
this mucus smear with the normal vaginal smear stain after it had been treated 
with silver nitrate. Rydberg’ in 1948 also showed these phenomena to exist and 
referred to a ‘‘fern leaf’’ like structure. Landerstrom-Lang™ at the Carlsberg 
Laboratory analyzed this cervical mucus secretion and found the phenomena to 
be due to sodium chloride and mucin. His analysis by microtitration showed 
the cervical mucus secretion to consist of the following: 


Total amount of cervical secretion 365.3 mg. 

Dry matter 5.9 mg. 1.62% 

Ash (total) 3.1 mg. 0.85% 

Organic matter 2.8 mg. 0.77% 

Chlorides, computed as NaCl 3.0 mg. 97.00% of the total ash 


Rydberg also states that a similar fern pattern can be obtained by mixing 
a protein (egg albumin) with normal saline. It can also be demonstrated in 
saliva in small quantities, and the amount can be increased by adding normal 
saline to it. 


‘ 
| 


Wahu 65 TESTS BASED ON CERVICAL MUCUS SECRETION SMEAR 83 


The effect of the cervical mucus secretion on the vitality of spermatozoa 
has been studied by numerous investigators. Campos da Paz'* in 1950 reported 
that the ‘‘fernlike’’? phenomenon can be used in the determination of whether 
or not the mucus secretion is favorable to sperm penetration. He stated that 
if at the time of ovulation the cervical mucus secretion showed only cellular 
elements and no fern this mucus generally proved to be unfavorable to sperm 
penetration (Fig. 2). 


This study has confirmed the findings of da Paz and of some of the pre- 
vious observers. The purpose was to study these phenomena with a view toward 
understanding their significance, and with a desire to make further observations 
of the factors responsible for this form of crystallization. 


Fig. 2.—Cervical secretion smear. Cellular phenomena found from twenty-second day to 
onset of menstruation. (X168. Twice enlarged.) 


Method of Investigation 


First, it was desired to determine whether these phenomena were present 
in women with known normal ovulatory menstrual cycles and with a history of 
previous normal pregnancies. Twenty patients who satisfied the above criteria 
were studied. Cervical mucus smears were taken every two days from the end 
of one period to the onset of the next. Ten of these patients were studied on 
the odd days and 10 on the even days of the evele. The smear was taken from 
the cervical os with an aspirating cannula and the secretion was spread on a 
clean glass slide and allowed to dry for five to ten minutes. Comparative studies 
of the endometrium and vaginal cytology were concurrently done on some of 
the same patients. All women ‘studied in this group showed the ‘‘fernlike’’ 
structure to be present from the fifth or seventh day of the cycle to the twentieth 
or twenty-second day (Fig. 1). From here to the onset of menstruation one 
could no longer find evidence of this form of crystallization. Instead there was 
a cellular type of pattern present. This cellular structure was also seen during 
the first five days of the cycle (Figs. 2, 3, 4, 5). 


The next group consisted of 30 infertile patients with known anovulatory 
cycles confirmed by repeated endometrial biopsies, vaginal cytology, and basal 
body temperature charts. The cervical mucus smears in these cases, taken every 
two days of the cycle, showed persistent ‘‘fernlike’’ structure up to the onset 
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Fig. 3.—Seventh day of cycle. 

A. Early formation of fern structure in cervical mucus secretion. 
B. Early follicular phase in the endometrial biopsy. 

C. Vaginal cytology in the postmenstrual stage. 


Fig. 4.—Eleventh day of cycle. 
A. Increased formation of fern structure in cervical mucus secretion. 


B. Preovulatory phase in endometrial biopsy. 
C. Vaginal cytology showing improved cornification of cells. (Excessive number 
polymorphonuclear leucocytes is due to slight cervicitis in this case.) 
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A. B. C. 
Fig. 5.—Twenty-seventh day of cycle. 


A. Cellular elements present in the cervical mucus secretion with no sign of fernlike 
structure. 

B. Late secretory phase in the endometrial biopsy. 

C. Vaginal cytology in the premenstrual phase. 


A. B. C. 


Fig. 6.—Thirty-third day of cycle in a case of irregular menses. 


A. Heavy formation of fern structure in the cervical mucus secretion. 
B. Persistent follicular phase with cystic formation in the endometrial biopsy. 


— C. Vaginal cytology showing highly cornified cells with pyknotic nuclei (hyperestrinism 
echt). 
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of the menstrual bleeding, thus pointing to a lack of change in the endocervical 
secretion throughout the cycle. This shows a definite contrast to the smears 
of the women who ovulated (Fig. 6). 

Another group consisted of 40 women with menopausal symptoms, ranging 
in age from 45 to 65 years, some known to have been castrated with radiation. 
The cervical mucus secretion in all showed no sign of ‘‘fernlike’’ structure (Fig. 
7). Ten were given 2 to 3 high doses of alpha estradiol benzoate, (10,000 R.U.) 
and several days later the ‘‘fernlike’’ phenomenon appeared (Fig. 8). When 
these treated patients were allowed to go without further therapy for three to 
four weeks, the fern pattern disappeared. Four of these were then again given 
2 doses of estrogen and the phenomenon reappeared. 


Fig. 9.—Cervical secretion smear. Groups of cellular elements .in early pregnancy. (X325.) 


The next group consisted of 300 pregnant women. Cervical smears were 
taken two days to seven months after the date of the missed period, many of 
these in women no more than ten days overdue. All those pregnant less than 
three months showed no typical fern pattern, but only cellular elements closely 
grouped together (Fig. 9). In a small number of patients who were over four 
months pregnant a negligible amount of atypical fern pattern was noted. 


Comment 


The first group confirms the findings that in normal menstrual cyeles the 
cervical mucus secretion presents a pattern which resembles a ‘‘fern leaf.’’ 
We found this to exist only from the fifth or seventh day up to the twentieth 
or twenty-second day. After this time, the ‘‘fernlike’’ structure disappears 
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and a cellular pattern takes its place. From this observation one may assume 
that the ‘‘fern’’ is probably due to the effect of estrogen activity on sodium 
chloride and mucin metabolism as has been hypothecated by Landerstrom-Lang." 
It is felt that it disappears with the beginning decline of the high progesterone 
level. The comparative study that has been presented here of the vaginal 
eytology, endometrial biopsies, and cervical mucus secretion taken concurrently 
at various days of the menstrual cycle indicates that the findings are very 
constant. 

Study of the results in the menopausal cases supports this observation. 
Here we see the absence of the ‘‘fernlike’’ phenomenon and its appearance only 
after estrogen therapy has been instituted. The fact that the fern disappears 
after three or four weeks’ cessation of therapy points to the possibility that the 
phenomena are due to estrogen activity. The relative height of estrogen level 
may also be determined by grading the quantity and type of ‘‘fern’’ phenomena. 
It is hoped that a seale for this grading will be available in the near future. 

The persistent ‘‘fern’’ structure throughout the anovulatory cycle is an- 
other reason for believing that this pattern is due to estrogen activity, since 
there is no corpus luteum formation in these cycles and therefore no proges- 
terone activity. Fig. 6 will illustrate this finding. One may assume in such 
an instance that the patient has not ovulated. Using these means of interpreta- 
tion the test is a simple one for ovulation. 

It is in the early diagnosis of pregnancy, however, that this test may prove 
to be of greatest value. Here one does not find the typical fern pattern because 
of the persistence of the corpus luteum and a high progesterone level. Campos 
da Paz'* found progesterone to have inhibitory action on the fern erystalliza- 
tion. The cervical mucus smear may therefore be used as a pregnancy test 
indicated by the absence of the fern phenomena after the patient has missed 
the period. The only time when the cellular elements might be present after 
a menstrual period has been missed, other than in pregnancy, is when there 
is a persistent corpus luteum or lutein cyst. In the early menopause when 
anovulatory cycles are often associated with irregular menses due to estrogen 
withdrawal bleeding, one might find ‘‘fernlike’’ phenomena all through the 
eyele. It may therefore be possible by this means to determine pregnancy in 
the very early stages. In the 300 tests there has been a 99 per cent accuracy. 
These results were confirmed in an independent series of 200 pregnancy tests 
done at the United States Public Health Service Hospital, Staten Island, New 
York. The following is an excerpt from a letter received from Joseph F. 
Shanaphy of that hospital: 


‘*This is to confirm our previous conversations concerning our use of cervical mucus 
smears. Here on the Obstetrical and Gynecological Services, . . . we have utilized cervical 
smears on approximately 200 patients. These smears have been taken on patients suspected 
of being pregnant and on patients for the determination of ovulation. The results of all 
of these smears to date have been confirmed by cytologic and hormonal determinations. Thus 
far we have had only three false reports. Two were smears that showed a fern or estrogen 
pattern when the patient was actually pregnant and the third was a smear that failed to 
show a fern pattern and the patient was not pregnant. However, in this latter patient 
there is considerable endocrine dysfunction. ’’ 


We hope in the near future to be able to report a greater series of cases 
with added details and with further laboratory confirmation. 


Conclusion 


A preliminary report of a new method for the determination of ovulation, 
estrogen activity, and pregnancy has been reported. The tests are based on 
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the existence and subsequent disappearance of a ‘‘fernlike’’ pattern in the 
cervical secretion smear. These tests have been substantiated with various 
group studies. Of particular interest has been the highly accurate and rapid 
diagnosis of very early pregnancy. Much more work is needed to confirm these 
early observations, but it is felt that the findings are of sufficient interest to 
warrant their being reported at this time. 
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RUPTURED ENDOMETRIAL CYSTS AS A CAUSE OF ACUTE 
ABDOMINAL SYMPTOMS (ENDOMETRIAL PELVIPERITONITIS) 


JOSEPH Hyper Pratt, M.D., Rosert S. Hiaerns, M.D., anp 
GLENN T. Foust, Jr., M.D., RocHESTER, MINN. 
(From the Division of Surgery, Mayo Clinic, and the Mayo Foundation, 
University of Minnesota) 

T IS being recognized more and more that endometriosis is a process which, 

because of its pathologic features and its various localizations, is likely to 
manifest itself in the most diverse clinical fashions. In many instances the 
symptoms are vague or the disease is silent, so that the diagnosis becomes 
extremely difficult or impossible and the true nature of the disease is recognized 
only at laparotomy. 

The endometriomas, or chocolate cysts of the ovary, are, in general, 
symptomless. They may attain a diameter of several inches but with adequate 
room for expansion they give no indication of their presence. The symptoms, 
when present in such eases, are those of the condition of endometriosis, not 
symptoms of a specific endometrioma of an ovary. Since these cysts tend to 
become adherent to surrounding structures, such as the broad ligament, uterus, 
and sigmoid, they do not form a pedicle, and hence torsion of an endometrial 
cyst is an extremely rare finding. The cysts are, on the other hand, both thin 
walled and adherent to surrounding organs as evidenced by the infrequency 
with which they can be removed intact. Therefore, while torsion is extremely 
rare, rupture of an endometrioma can and does occur. When it occurs, the 
contents of the cysts flow onto the pelvic peritoneum, causing pain of varying 
degree. 

If the perforation is minimal or is partially obstructed or covered, the out- 
flow of the contents is slow, and the effusion is blocked by plastic peritoneal 
reaction resulting in many adhesions. If the perforation is larger it manifests 
itself clinically by symptoms of an acute condition of the abdomen necessitating 
surgery. This condition is called ‘‘endometrial pelviperitonitis.’’ When the 
perforation is wide open, the symptoms are similar to those of ruptured ectopic 
pregnancy, or ruptured follicle or corpus luteum cyst. When the symptoms of 
severe pelvic peritoneal irritation are not apparent and some localizing signs are 
present, one might well make a diagnosis of acute appendicitis or torsion of an 
ovarian cyst. 

In a review of the literature through 1945 reports of 15 cases of ruptured 
endometrial cysts were found.?~* 


Material 


The material used in this report was taken from the records of 10 patients 
seen at the Mayo Clinic from May, 1933, to January, 1951, a period of approxi- 
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mately eighteen years. In these patients exploration, carried out because of 
their acute abdominal symptoms, had revealed ruptured endometrial cysts. The 
diagnosis of, endometriosis was based on the finding of endometrial glands and 
stroma in the walls of the cysts. 


Report of Cases 


Case 1.—An unmarried white woman, aged 28 years, first seen on May 11, 1933, com- 
plained of diffuse lower abdominal pain. She was gravida 0, para 0. Her menses had always 
been normal save for a slight dysmenorrhea. Twelve hours before admission the patient had 
been seized with diffuse lower abdominal pain which after several hours had become localized 
in the right lower quadrant. There was no nausea or vomiting. Bowel habits were normal. 

On physical examination the patient appeared to be in good condition. The temperature 
was 98.6° F. and the pulse rate was 120 per minute. There were 14,200 leucocytes per cubic 
millimeter of blood, of which 87 per cent were polymorphonuclear leucocytes. Examination 
of the urine gave negative results. Abdominal tenderness was graded 4 (on a basis of 1 to 4) 
and rebound tenderness was graded 2 over the right lower quadrant, with pain referred to 
the epigastrium. Vaginal examination was noncontributory. A diagnosis of acute appendicitis 
was made and twelve hours after the onset of symptoms the patient was taken to surgery. 

At operation a ruptured chocolate cyst of the right ovary, the size of an adult’s fist, 
was found; old tarry material filled the pelvis. Right salpingo-oophorectomy, appendectomy, 
and intraperitoneal shortening of the round ligaments were performed. The patient made an 
uneventful recovery and was dismissed from the hospital on the fourteenth postoperative day. 
Her subsequent course was uneventful. 

The pathologist reported the presence of chronic salpingitis of the right tube, cystic 
oophoritis of the right ovary, 1 large hemorrhagic cyst 7 cm. in diameter, 1 corpus luteum 
cyst 3 cm. in diameter, and chronic appendicitis. 


CasE 2.—A married white woman, aged 43 years, gravida 0, para 0, was first seen on 
Jan. 30, 1945, when she complained of severe pain in the hypogastrium. The pain was sudden 
in onset and doubled the patient up. Nausea and vomiting soon followed. Bowel habits were 
reported as normal. The patient’s menses were regular and normal, except for dysmenorrhea, 
grade 1 to 2 (on a basis of 1 to 4). 

On physical examination the patient appeared acutely ill, but was in good physical 
condition. The temperature was 98.6° F., and the pulse rate was 100. The leucocyte count 
was 13,100, with 90 per cent polymorphonuclear leucocytes. The urinalysis revealed a few 
erythrocytes and pyuria, grade 1 (on a basis of 1 to 4). Lower abdominal tenderness was 
graded 3, and rebound tenderness, grade 3, was present over the lower part of the abdomen, 
with pain referred to the right thigh. Vaginal examination was noncontributory. A diagnosis 
of acute appendicitis was made, but pelvic inflammatory disease was not definitely ruled out. 
Ten hours after the onset of symptoms the patient was taken to surgery. 

At operation a large amount of chocolate-colored fluid was present in the abdomen and 
pelvis as a result of the rupture of a right ovarian chocolate cyst. Subtotal abdominal 
hysterectomy, bilateral salpingo-oophorectomy and appendectomy were performed. The patient 
made an uneventful recovery and was dismissed from the hospital on the eleventh postoperative 
day. 

The pathologist reported the presence of a single degenerating fibromyoma of the 
uterus 1 cm. in diameter; polypoid cystic endometrium; external endometriosis on the posterior 
surface of the uterus; bilateral chronic salpingitis with bilateral hydrosalpinx; areas of 
endometriosis on the serosal surface; bilateral, ruptured, ovarian endometriomas each 3 cm. 
in diameter; and chronic catarrhal appendicitis. 


CaAsE 3.—A married white woman, aged 21 years, gravida 0, para 0, was first seen on 
June 30, 1945, when she complained of lower abdominal pain with associated chills and fever 
of twelve days’ duration. During this period the patient had vomited but once. Bowel 
habits were normal. The patient’s menses were regular and normal but for dysmenorrhea, 
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grade 2. The dysmenorrhea for two years preceding the present illness had been increasing 
in severity. Also, the patient had not conceived although precautions to avoid conception had 
not been taken. 

On physical examination the patient did not appear acutely ill but looked rather anemic. 
The temperature was 100.2° F., and the pulse rate was 100. The leucocyte count was 9,150. 
A differential count was not done. The urinalysis gave negative results. Generalized rebound 
tenderness was graded 1, and a mass which extended up to the umbilicus was encountered. 
Vaginal examination gave negative results. A diagnosis of pelvic tumor was made and the 
patient was taken to surgery nineteen days after the onset of symptoms. 

At operation a huge ruptured endometrioma of the left ovary was encountered. Left 
salpingo-oophorectomy and appendectomy were performed. The patient made an uneventful 
recovery and was dismissed from the hospital on the twelfth postoperative day. 

The pathologist reported the presence of chronic salpingitis, perisalpingitis, a cyst of 
Morgagni, 1 em. in diameter, a ruptured hemorrhagic cystic endometrioma 15 em. in diameter, 
and chronic catarrhal appendicitis. 


CasE 4.—A married white woman, aged 39 years, gravida 0, para 0, was first seen on 
Jan. 31, 1947, at which time she complained of generalized lower abdominal pain of six hours’ 
duration. The patient was having her menstrual period at the time. Her menses had been 
normal and regular except for severe debilitating dysmenorrhea of four years’ duration. 
The dysmenorrhea had been increasing in severity from month to month. She had been 
unable to conceive after four years’ effort. She had had dyspareunia, grade 4, for the past 
four to five years. Bowel habits were normal. 

On physical examination the patient was well developed and well nourished and appeared 
to be in good physical condition. The temperature was 99.5° F. and the pulse rate was 94. 
The leucocyte count was 8,400. A differential count was not done. Urinalysis gave negative 
results. Generalized abdominal tenderness was graded 4 and rebound tenderness was graded 3, 
with pain referred to both thighs. Vaginal examination revealed tenderness, grade 4, of both 
uterosacral ligaments. A diagnosis of endometriosis was made and the patient was taken to 
surgery five days after the onset of symptoms. 

At operation ruptured bilateral tarry cysts were found, each 6 cm. in diameter. Bilateral 
salpingo-oophorectomy was carried out. The patient made an uneventful recovery and was 
dismissed from the hospital on the fouteenth postoperative day. 

The pathologist reported the presence of bilateral endometriomas with bilateral ruptured 
tarry cysts each 6 em. in diameter, and bilateral chronic salpingitis with 2 cysts of Morgagni 
on one tube, 1 em. and 5 mm. in diameter, respectively. 


Case 5.—A married white woman, aged 28 years, gravida iii, para i, was first seen on 
Jan. 22, 1947, at which time she complained of generalized lower abdominal pain of four and 
one-half hours’ duration. The patient had been amenorrheic for two and one-half months 
and was under the care of an obstetrician. Her menses were normal and regular except 
for slight dysmenorrhea which occurred the first two days of each period. Bowel habits 
were normal, except for pain on defecation following the onset of the abdominal pain. The 
patient’s past obstetric history disclosed delivery of a premature infant at the eighth month 
of pregnancy in 1942, who lived only one month. The, patient presumably had had a partial 
placenta previa, and labor had been induced by means of a Voorhees bag, delivery being 
effected by version and extraction. In 1943, her second pregnancy terminated in a complete 
spontaneous abortion at three months. 

On physical examination the patient was well developed and well nourished and appeared 
to be her age. The temperature was 99° F. and the pulse rate was 80. The leucocyte count 
was 16,400. The Friedman test gave positive results. The urine was normal. Generalized 
abdominal tenderness and rebound tenderness were graded 2. There was no referred pain. 
Vaginal examination revealed bilateral uterosacral pain, grade 2, and a small mass in the left 
adnexal region. A diagnosis of left ruptured ectopic pregnancy was made and the patient 
was taken to surgery five hours after the onset of symptoms. 
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At operation a ruptured endometrial cyst on the left and a two and one-half months’ 
intrauterine pregnancy were encountered. The perforation in the left ovary was closed by 
suture, and bilateral oophoropexy and appendectomy were carried out. No tissue was removed 
for pathologic examination. The patient made an uneventful recovery and was dismissed from 
the hospital on the eighteenth postoperative day. Her pregnancy continued to. the eighth 
month at which time a viable infant was delivered. Mother and child were both well at the 
last report. 


Case 6.—An unmarried white woman, aged 21 years, gravida 0, para 0, was first seen 
on Aug. 22, 1947, when she complained of cramping in the right lower abdominal quadrant 
of twenty-four hours’ duration. There was no nausea or vomiting and bowel habits were 
normal, although constipation of two days’ duration occurred before the onset of her present 
illness. Her menses had always been normal and regular. There was no dysmenorrhea. 


On physical examination the patient was well developed and well nourished and appeared 
acutely ill. The temperature was 99.8° F. and the pulse rate was 90. The leucocyte count 
was 12,400, 75 per cent of which were polymorphonuclear leucocytes. Examination of the 
urine revealed albuminuria, grade 1, occasional leucocytes, and erythrocyturia, grade 1. 
Rebound tenderness was graded 2, with pain referred to the right lumbar region. Vaginal 
examination disclosed bilateral painfulness of uterosacral ligaments, grade 4. A diagnosis 
of acute appendicitis was made, with endometriosis mentioned as a possibility. Thirty-eight 
hours after the onset of symptoms the patient was taken to surgery. 


At operation a pin-point perforation of a left ovarian endometrioma was found. Left 
oophorectomy and appendectomy were carried out. The patient made an uneventful recovery 
and was dismissed from the hospital on the twelfth postoperative day. 


The pathologist reported the presence of a perforating endometrial cyst of the left 
ovary, measuring 5 by 3 by 2.5 em., and chronic appendicitis. 


Case 7.—A white nun, aged 25 years, gravida 0, para 0, was admitted to the hospital 
May 20, 1948, because of lower abdominal pain of twelve hours’ duration. The pain began 
suddenly when the patient stood up, and it was associated with dizziness. The pain was 
worse with walking or turning. She vomited soon after the onset and was given a grain of 
codeine for the pain. The pain subsided after one and one-half hours but a dull ache persisted 
in the lower part of the abdomen. No previous episodes or bowel disturbances had occurred. 
The menses followed a regular, twenty-eight-day cycle. The last period had begun one week 
before the present illness. 


On physical examination the patient seemed to be in mild abdominal pain. The tempera- 
ture was 101.6° F. and the pulse rate was 80. The leucocyte count was 11,400, of which 90 
per cent were polymorphonuclear leucocytes. Urinalysis gave negative results. There was 
generalized lower abdominal tenderness with a large tender mass arising in the left adnexa 
and extending halfway to the umbilicus. This was confirmed by rectovaginal examination. 
A diagnosis of twisted ovarian cyst was made and operation advised. 


At operation a quantity of thick chocolate-colored fluid was found in the pelvis; the 
fluid had stained the omentum. A ruptured cyst 8 to 10 cm. in diameter had replaced the 
left ovary. Left salpingo-oophorectomy was performed. Other areas grossly resembling those 
of endometriosis were present in the pelvis. The right ovary was normal and was preserved. 
The patient made an uneventful recovery and was dismissed on the eleventh postoperative day. 


The pathologist reported the presence of a ruptured hemorrhagic endometrioma of the 
ovary 12 cm. in diameter, and chronic salpingitis. 


CasE 8.—A white woman, aged 39 years and married fourteen years, gravida 0 and para 
0, was admitted with a chief complaint of recurrent femoral hernia and hemorrhoids. <A 
proctoscopic examination caused moderate pain in the right lower quadrant, and the pain 
spread over the abdomen. She was admitted to the hospital eight hours after the pain began. 
The past history was silent as to menstrual history, although hysterectomy and bilateral 
salpingectomy had been done elsewhere one year previously for ‘‘tumors.’’ 
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On physical examination the patient was not in great distress. The temperature was 
99.8° F. and the pulse rate was 80. <A leucocyte count was not made. The urine was normal. 
The abdomen was diffusely tender without masses or spasm. The most marked tenderness was 
in the left lower quadrant, with rebound tenderness, grade 2, in this region. The recurrent 
left femoral hernia was reducible and nontender. Vaginal examination was noncontributory. 
A diagnosis of questionable obstruction of the bowel from adhesions, possible perforation due 
to instrumentation, and recurrent femoral hernia was made and the patient advised to have 
an immediate operation. 

At operation a considerable amount of free chocolate-colored fluid was found coming 
from a ruptured left ovarian cyst the size of a tangerine. Other areas of endometriosis were 
present. Bilateral oophorectomy and repair of the recurrent hernia were carried out. Con- 
valescence was uneventful and the patient was dismissed on the tenth postoperative day. 

The pathologist reported the presence of extensive bilateral ovarian endometriosis with 
a ruptured cyst of the left ovary 4 cm. in diameter. 


CASE 9.—A white woman, aged 30 years, married seven years, gravida 0 and para 0, had 
been under observation because of a mass in the right side of the pelvis for two years. Her 
menses had been normal except that she had some dysmenorrhea, and constipation seemed to 
increase her pelvic pain. On Nov. 11, 1944, twelve hours before admission, a sudden, severe, 
persistent lower abdominal pain began with nausea but no vomiting. Her regular menstrual 
period had begun three days previously. 

On physical examination she was in no severe pain. The temperature was 100.2° F., 
and the pulse rate was 88. There were 8,200 leucocytes per cubic millimeter of blood, of which 
81 per cent were polymorphonuclear leucocytes. Examination of the urine gave negative 
results. There was moderate tenderness in both lower quadrants with guarding in the right 
lower quadrant. A tender lemon-sized mass was felt in the right posterior part of the pelvis 
on vaginal examination. A tentative diagnosis of ‘‘ruptured cyst’’ was made and exploration 
was carried out. 

A large chocolate cyst which had replaced the left ovary was found at operation, and 
a fibroid, 3 by 1% inches in size, was attached to the uterus on the right. Myomectomy, 
removal of the left tube and ovary, and appendectomy were done. There was residual gross 
evidence of endometriosis both in front of and behind the uterus, and there was a moderate 
amount of chocolate-colored material free in the cul-de-sac. She had an uneventful recovery 
and was dismissed on the twelfth postoperative day. 

The pathologist reported that the surgical specimen consisted of a tarry cyst with 
endometriosis of the left ovary. 

Because of an increase in size of the uterus: to the dimensions of 3 by 5 inches, on 
April 14, 1950, the uterus, right tube, and part of the right ovary were removed. This ovary 
contained hemorrhagic corpus luteum cysts, and there was evidence of endometriosis in the 
right uterosacral ligament. However, grossly the small pin-point bluish areas of endometriosis 
were present only on the right uterosacral ligament and the peritoneum of the cul-de-sac. A 
single spot removed from the right ovary was not confirmed pathologically as characteristic 
of endometriosis. 


CasE 10.—A white married woman, aged 33 years, gravida ii, para ii, was seen Sept. 26, 
1949, because of severe pain in the lower part of the abdomen that had been present for three 
hours and that caused her to writhe and ery. She had started her menstrual period the day 
before. Menses were normal except for dysmenorrhea of a moderately severe nature. She 
has two children aged 6 and 4 years. She was awakened at 4 a. m. by a right lower quadrant 
pain which caused her to double up and to vomit. 


On physical examination she appeared to be slightly pale and was disturbed by move- 
ments. Bowel sounds were those of hypoactivity. There was marked rebound tenderness over 
the entire abdomen. The temperature was 97° F. and the pulse rate was 80. The leucocyte 
count was 10,000, of which 79 per cent were polymorphonuclear leucocytes. After twelve 
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hours the abdominal tenderness began to localize in the right lower quadrant. The temperature 
was elevated to 101.2° F. It was suggested that the patient’s symptoms were due to endo- 
metriosis, and operation was advised after she failed to improve. 


At operation a ruptured cyst 4 cm. in diameter was found in the right ovary and an 
unruptured cyst of equal size was encountered on the left. The sigmoid was adherent in the 
cul-de-sac in a manner typical of extensive endometriosis. Bilateral salpingo-oophorectomy 
was attempted and appendectomy was done. Later, in January, 1950, the uterus and remnant 
of the right ovary were removed for menorrhagia, pelvic pain, and residual pelvic endo- 
metriosis. Her convalescence was uneventful. She left the hospital twelve days after the 
first operation and nine days after the second one. 


The pathologist reported endometriosis of the posterior uterine wall and an endometrial 
eyst of the right ovary. 


Comment 


This group of cases, in which 8 of the 10 occurred over a four-year period, 
again draws attention to some of the complications arising from endometriosis 
and illustrates rather clearly the difficulties encountered by the emergency 
service in making an accurate anatomic diagnosis. 


The average age of these 10 patients was 30 years. Five were in their 
twenties, and thus they were in a younger age group than is generally reported 
for patients with endometriosis requiring surgical treatment. Masson and 
Cariker® reported that 84 per cent of the patients in their series were between 
30 and 49 years of age. Although 7 of our patients were married, only 2 of the 
10 had conceived; 1 had had two previous pregnancies with no living children. 
She was two and one-half months pregnant at the time the endometrial cyst rup- 
tured; after operation the pregnancy fortunately continued to term and both 
the mother and child were alive and well at the last report. The second patient 
had two children following investigation for infertility. The second child was 
born four years before her present difficulty. This low incidence of fertility is 
even more marked than in the usual series of cases of endometriosis. 

Diagnosis.—The diagnosis is difficult to make preoperatively. It was made 
correctly twice and suggested twice in the 10 eases. The remaining preoperative 
diagnoses were acute appendicitis, pelvic tumor, twisted ovarian cyst, ectopic 
pregnancy, and perforation of the bowel, the last-mentioned diagnosis being 
made on the basis of the history of painful proctoscopic examination one and 
one-half hours before the onset of symptoms, and the subsequent progression 
of signs of acute peritoneal irritation. 


In a review of the symptoms as presented by this group of patients, several 
points are noteworthy. In all but 1 case there was a definite onset and the 
patients tended to seek medical advice within a few hours. While not as 
devastating as that seen in ruptured ectopic pregnancy, the onset was usually 
described as beginning rather suddenly in the lower part of the abdomen with- 
out appreciable localization as to the quadrant. Only 1 patient gave a story of 
low abdominal pain of several days’ duration. This patient, a girl 21 years old, 
had a large pelvie tumor which, at exploration, proved to be a large ruptured 
endometrioma. We are dealing, therefore, with one of the group of surgical 
emergencies that occur suddenly, as is to be expected with a ruptured cyst, and 
that cause sufficient distress to warrant medical attention within a brief period. 
When these patients were first seen, on the other hand, they did not present a 
picture of profound shock. The admission notes included ‘‘good physical condi- 
tion,’’ ‘‘acutely ill but in good physical condition,’’ ‘‘did not appear acutely ill 
but looked anemiec,’’ ‘‘seemed in mild abdominal pain’’ and ‘‘was not in great 
distress’; only 1 patient was ‘‘erying with pain.’’ In general, therefore, they 
could be considered to be in some abdominal distress but not in collapse. 
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The physical findings were not startling but confirmed the presence of 
peritoneal irritation. There was generalized low abdominal pain and tenderness 
in all patients. It was more or less localized to the right lower quadrant in 
2 patients, and a diagnosis of acute appendicitis was made. There were palpable 
adnexal masses in only 4 patients. 


There was no satisfactory localization of symptoms except when masses were 
palpable, and attempts to determine whether the lesions were in the right or left 
adnexa were successful in only 5 of the 10 eases. 


Surprisingly enough, on rectovaginal examination the finding of nodular 
uterosacral tenderness suggested the diagnosis in only 2 eases; in the other 
cases, such examination added little to the diagnostic evidence. 


The results of laboratory studies were not characteristic. The leucocyte 
count varied from 8,000 to 16,000, of which up to 90 per cent were polymorpho- 
nuclear leucocytes. The erythrocyte counts and hemoglobin determinations were 
noncontributory. The temperature, pulse, and respiration, while not entirely 
pints normal limits, were not unusual. Urinalysis gave essentially negative 
results. 


The past histories were not as complete as one would wish. In 1 ease in 
which a story of debilitating, increasingly severe dysmenorrhea of four years’ 
duration was obtained, the diagnosis of ruptured endometrial cyst was made. 
In 6 others a history of dysmenorrhea was noted but no mention of an increasing 
dysmenorrhea could be found. One patient with a cyst that extended halfway 
to the umbilicus had no discomfort with her menses at all. One patient had had 
a hysterectomy and her previous menstrual history was not obtainable. In 1 
case no note had been made regarding the presence or absence of dysmenorrhea. 


The differential diagnosis is that of any other acute lower abdominal 
emergency, with appendicitis and ruptured ectopic pregnancy being of chief 
importance. The essential difference from appendicitis lies in the lack of 
gastrointestinal symptoms in the cases of endometrial cysts as compared to the 
frequency with which nausea and vomiting are seen in acute appendicitis. 
Furthermore, in only 2 of these 10 cases were there even vague localizing physi- 
eal signs of a lesion in the right lower quadrant and in none was there any 
reasonable evidence of point tenderness. Then, too, in any of these cases a past 
history suggestive of endometriosis or the finding of tender nodular uterosacral 
ligaments would be evidence of the presence of endometriosis and would suggest 
the possibility of an endometrioma rather than appendicitis or ruptured ectopic 
pregnancy. 

Ectopic pregnancy usually starts with a disturbance of the normal menses 
while endometriosis does not. The onset of ruptured ectopic pregnancy is more 
acute and devastating than that of ruptured endometrial cyst, and the signs of 
intraperitoneal hemorrhage are confirmatory. 


Torsion of an ovarian cyst may occur suddenly and present rather alarming 
symptoms. Such eysts are usually several inches in diameter, and more than 
90 per cent are palpable on the first examination. Since endometriosis is a cause 
of intraperitoneal adhesions, the presence of both extensive endometriosis and 
a free cyst that could rotate on a pedicle would be an unusual combination. 

Treatment.—The treatment is exploration through an adequate lower mid- 
line incision. In all our cases, when the abdomen was opened, varying quantities 
of free chocolate-colored fluid were immediately encountered and the presence 
of a ruptured endometrial cyst suspected. In 1 patient, 28 years old, who was 
two and one-half months pregnant, the cyst was evacuated and sutured to control 
any bleeding that might ensue, and the abdomen was closed. In 5 others the 
involved tube and ovary were removed, but the uterus and opposite ovary were 
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left in the pelvis; the ages of 4 of these patients were in the twenties, and the 
fifth patient was 30 years old. In 4 cases bilateral salpingo-oophorectomy was 
carried out; the ages of 3 of these patients ranged from 39 to 43 years, while 
the fourth patient was 33. One had undergone hysterectomy previously, 1 had 
bilateral ruptured cysts, and 1, aged 43 years, had had rather severe dysmenor- 
rhea; the last, 33 years old, had 2 children and had severe dysmenorrhea and 
pelvie pain. 

It is our feeling that upon the establishment of the diagnosis the surgeon 
is fully justified in attempting, in the younger patients, to preserve as much 
of the genital organs as possible. In this age group the disease is generally not 
extensive and may involve only one ovary. Moreover, there are enough preg- 
nancies reported after exploration for endometriosis and partial resection of 
one or both ovaries to make conservation of ovarian tissue justified in the hope 
of preserving the reproductive functions. In 1 of our patients in whom hyster- 
ectomy was done six years after rupture of the endometrioma, the disease had 
progressed only minimally. Patients whose ages are in the late thirties or early 
forties require further study for the decision as to whether radical or conserva- 
tive surgical procedures are to be used, and several factors must be considered. 
Since patients whose ovaries are involved in an endometrial process may well 
go into the menopause at an earlier average age than patients with normal 
ovaries, surgical castration should not be considered to be as radical as it would 
be otherwise. The occurrence of extensive endometriosis involving both ovaries 
or a considerable segment of sigmoid, the presence of nodules causing sharp 
angulation of the bowel with obstruction present or imminent, and, finally, the 
fact that a previous operation for endometriosis has been performed all add 
weight in favor of radical surgical treatment. The presence of severe or dis- 
abling dysmenorrhea is also evidence that favors total removal of the pelvic 
reproductive organs. 


The amount of chocolate-colored fluid found in the abdomen is not usually 
large and most of it can be removed easily, so that its presence does not contra- 
indicate associated procedures, such as removal of the appendix or internal 
repair of a small. hernia. 


All the patients in our study made essentially uneventful recoveries. These 
patients have been seen too recently to permit determining the incidence of fer- 
tility in the 6 with a remaining ovary, but at least there is hope that they may 
still be fertile. Nor has enough time elapsed to permit us to say how many of 
these patients will require further surgical treatment, although two secondary 
pelvic operations have been necessary, one for fibroids and one for endometriosis. 


Summary and Conclusions 


While rupture of an endometrial cyst causing acute abdominal symptoms is 
unusual, it is not rare; 10 cases are reported herein. The diagnosis is difficult 
to make preoperatively but the presence of the condition should be suspected 
in a patient with a low abdominal lesion who is not acutely ill and who has 
physical signs of pelvie peritoneal irritation without localization. This picture 
plus a past history of increasing dysmenorrhea and the presence of tender 
nodules in the cul-de-sac or on the uterosacral ligaments is at least suggestive of 
a ruptured endometrioma. The treatment is exploration and conservative surgi- 
cal measures in young patients. The question of radical surgical treatment in 
older patients is discussed and the reasons for bilateral oophorectomy are 
mentioned, 
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THE USE OF INTRAVENOUS IRON IN THE PRACTICE OF 
OBSTETRICS AND GYNECOLOGY 


CLARENCE C. Briscor, M.D., PHILADELPHIA, Pa. 


(From the Division of Obstetrics and Gynecology of the Pennsylvania [Philadelphia Lying-In] 
Hospital) 


NEMIA, resulting from pregnancy, childbirth, and hemorrhagic disorders, 

has been and continues to be one of the major problems confronting the 
physician who treats women. Some idea of the gravity of this problem may be 
obtained from a study of Table I. Here it can be seen that the hemoglobin 
level was less than 8 Gm. per 100 ¢.c. of blood in 5 per cent of 500 unselected 
patients; was between 8 and 10 Gm. in 18.2 per cent; and was between 10 and 
12.5 Gm. in 57 per cent. The physiologic anemia of pregnancy accounts for 
most of the latter group. 


TABLE I. DISTRIBUTION OF HEMOGLOBIN DETERMINATIONS IN THREE GROUPS OF PATIENTS 


164 PRIVATE 500 CONSECUTIVE 

OBSTETRICAL 237 WARD PATIENTS LAB. DETERMINA- 

PATIENTS AT 8-12 SCHEDULED FOR TIONS CLINIC AND 

HEMOGLOBIN LEVEL WEEKS ELECTIVE SURGERY HOSPITAL PATIENTS 

Less than 8 Gm. 0.0% 3.9% 5.0% 
8 to 10 Gm. 5.5% 6.7% 18.2% 
10.1 to 12.5 Gm. 72.5% 28.7% 57.0% 
Over 12.5 Gm. 22.0% 60.7% 19.8% 


It is well known that the anemic pregnant woman who suffers severe blood 
loss at the time of delivery is in more danger of shock or death than is the 
nonanemic pregnant woman. Her resistance to infection is lowered; her de- 
livery is likely to be premature; her labor may be prolonged. The 26 per cent 
increase in blood plasma volume normally occurring in pregnancy produces a 
physiological reduction of about 1.5 Gm. per 100 ¢.c. in the hemoglobin concen- 
tration (Fig. 1). If 12.5 Gm. per cent of hemoglobin be the lower limit for 
the nonpregnant woman,’ any pregnant woman with a concentration of hemo- 
globin below 11 Gm. per cent deserves careful treatment. Even if 10 Gm. per 
cent be accepted as the normal concentration in pregnancy, the incidence of 
anemia is about 30 per cent.2 Recent study*® of the absorption of ingested radio- 
active iron has shown that pregnant women absorb 2 to 10 times more iron 
than nonpregnant women and that this absorption is 3 times greater at 30 
weeks than it is before 15 weeks. Although opinion varies, some studies‘ have 
shown that excessive sweating triples the dermal excretion of iron. Could this 
not be a possible significant source of iron loss in the pregnant woman? Holly,°® 
using multiple and correlated technical methods, has demonstrated clearly that 
the anemia of pregnancy is due to iron deficiency. The vast majority of preg- 
nant women need no therapy other than oral iron*®; in our studies we have 
obtained excellent responses with molybdenized iron (Table II). There 
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are, however, some women whose hematologic levels are dangerously low, who 
are near term, who cannot tolerate or do not respond to oral iron. It is true 
that transfusions may be used to treat such patients, but it should be remem- 
bered that the transfusion of 500 ¢.c. of blood seldom raises the hemoglobin con- 
centration more than 1 Gm. per cent (often less),? and that transfusions are 
not entirely free of danger. Homologous serum jaundice, suppression of hemat- 
opoiesis, artificial polycythemia, hemolytic reactions, and pyrogenic reactions 
are inherent dangers of this deceptively simple and frequently employed proce- 
dure. Thus, an alternate method, parenteral iron, may be indicated. 


— HEMOGLOBIN 
13,0 
x HIGH INITIAL VALUE 
12.0 
INTERMEDIATE _7 
INITIAL VALUE 
| 1.0 \ 
Ray, 
VALUE 
10.0 LOW INITIAL VAL 
6 12 18 24 30 36 40 
WEEKS OF GESTATION 


CHANGE IN AVERAGE HEMOGLOBIN VALUES DURING PREGNANCY FOR THREE GROUPS 
OF WOMEN CLASSIFIED ACCORDING TO THEIR HEMATOCRIT VALUE AT THEIR 


FIRST VISIT TO THE NUTRITION RESEARCH CLINIC, PENNSYLVANIA HOSPITAL. 


WIEHL, DOROTHY : CHANGES IN BLOOD VALUES DURING PREGNANCY AND THE RELATION OF PROTEIN LEVELS TO 
TOXEMIA SYMPTOMS, THE MILBANK MEMORIAL FUND QUARTERLY, VOL, 28, No.5, pp 258-62 JULY, 1950 


Fig. 1. 


A search has long been made for a form of iron which could be given 
parenterally in adequate doses without producing serious side reactions or a 
high incidence of minor, but uncomfortable, side reactions. This is a report 
of the intravenous use of a solution of saccharated oxide of iron* containing 
20 mg. of elemental iron per 100 ¢.c. Used successfully by others,’ it has been 
reported to be speedily effective.® 


Method 


Pregnant women whose initial hemoglobin concentrations were 10 Gm. per 
cent or less were chosen from the antenatal clinic. At the next visit, a blood 


*Feojectin: Smith, Kline & French Laboratories. 
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smear was taken; determinations of hemoglobin concentration, red blood cell 
count, and hematocrit level were made; and the patient was started on intra- 
venous iron, on oral molybdenized iron, or on a placebo. We observed no 
macrocytic anemias. A few patients showed microcytosis, but most had normo- 
cytic, hypochromie anemia. Hematologic values were recorded at intervals of 
four weeks or less throughout pregnancy, as well as three to five days post 
partum. A fairly sizable group of patients whose hemoglobin levels were 
above 11 Gm. per cent when treatment was begun were treated nevertheless, 
for we wanted to determine if iron stores on which the patient could later 
draw could be established. To determine the most effective method of admin- 
istration, we varied the dose and the dosage schedule. All treated patients are 
compared with contro!s who received no form of iron supplementation. 


TABLE II. PATIENTS TREATED ORALLY COMPARED TO UNTREATED CONTROLS IN PRENATAL 


PATIENTS 
ANTEPARTUM AVERAGE RISE IN 
HEMOGLOBIN HB. AVERAGE GAIN IN 
DETERMINATION GM. PER 100 C.c. HEMATOCRIT 
12 patients treated with |(Before treatment) 2.9 Gm. 6.9 
oral iron 8.6 to 11.5 Gm. 
(molybdenized ferrous |(8 under 10. Gm.) 
sulfate) 
11 controls 8 to 10 Gm. 0.96 Gm. 4.0 
14 controls Over 10 Gm. 0.5 Gm. 3.5 


A small number of postpartum anemic patients, preoperative gynecologic 
patients, postabortion patients, and patients with anemias of various other 
causes were studied. These studies were not controlled, because either (1) the 
patients were so dangerously anemic that it would have been mistreatment to 
have left them untreated, or (2) their responses were so rapid and so uniformly 
excellent that one could searcely doubt the efficacy of the intravenous iron. 


Determination of Dosage 3 


For ease in calculating the total dose required, the figure of 2,500 mg. 
(although low) was considered to represent the total quantity of circulating 
iron. Then: 


100% Hb. — observed Hb. = % x 25 mg. = total dosage of iron in mg. 
For example: 
100% - 60% = 40% x 25 mg. = 1,000 mg. of iron required. 


This total dose should never be exceeded. Our doses ranged from 600 mg. 
to 2,260 mg. Any available vein was selected; the larger the vein, the less 
frequently was venospasm observed. Two c.c. of blood were withdrawn into the 
syringe as a diluent via a No. 25 hypodermic needle, and the solution was in- 
jected at the rate of 1 ¢.c. per minute. At first, we administered 30 mg. as the 
initial dose, 60 mg. as the second dose, and 100 mg. as the third dose. The 
initial dose was soon changed to 100 mg. with 200 mg. administered daily there- 
after. It was thus possible to give the average dose in 4 to 7 days. 


Reactions 


Many heavy metals when injected intravenously will produce some local 
and generalized side reactions. It was common for the patients to complain of 
discomfort due to venospasm during the actual injection. Sometimes the pain 
extended as far as the shoulder. The veins of 7 patients became occluded 
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(Table III), but this number of occlusions would probably occur in 660 separate 
injections of almost any material. The chemical phlebitis and induration due 
to extravenous extravasation were short lived. A total of 57 systemic reactions 
(12 different symptoms) occurred in 22 patients (Table III); but most of 
these reactions were mild and short lived; most of the patients complained of 
one mild reaction only. Most of the reactions occurred immediately following 
injection; the blood pressure and pulse rate of these patients remained normal. 
However, some reactions did not occur until one-half to six hours after the 
injection. It was possible to produce a reaction almost at will by speeding up 
the rate of injection. If this rate did not exceed 1 ¢.c. per minute, reactions 
were rare. Two patients who twice were given 600 mg. in a slow saline in- 
fusion experienced no side reactions. No patient discontinued treatment be- 
cause of reactions. 


TABLE III. REACTIONS or 94 PATIENTS TO 660 INJECTIONS 


Local Reactions.— Systemic Reactions.— 
9 Patients (9.4%) 22 Patients (23.3%) 
9 Injections (1.3%) 22 Injections ( 3.3%) 
NO. OF NO. OF 
SYMPTOM PATIENTS SYMPTOM PATIENTS 

1. Ocecluded vein 7 1. Suffusion of face 12 
2. Phlebitis ) Asymptomatic 1 2. Nausea 10 
3. Cellulitis { in 48 hours 1 3. Substernal depression 10 
Bs 4. Vertigo 7 
5. Weakness 5 
6. Perspiration 3 
7. Headache 2 
8. Abdominal cramps 2 
9. Vomiting 2 
10. Lacrimation 2 
11. Fainting 1 
12. Chills and fever 1 
57 


The possibility of the subsequent appearance of hemochromatosis follow- 
ing the injection of large doses of iron must always be considered.®? Although 
at the present time there is no animal experimentation or clinical experience to 
define a toxic dose, as a matter of caution, the total caleulated dose should 
never be exceeded. 


Results: Nonpregnant Women 


Seven patients with secondary anemia of various origins, three with anemia 
following abortion, and five preoperative patients who were anemic because of 
bleeding myomas, were treated with intravenous iron. The rise in hemoglobin, 
erythrocyte, and hematocrit levels was prompt and remarkable (Table IV). 
When anemia is due to blood loss, as it so often is in the gynecologic patient, 
it is possible by this method to guarantee a minimal weekly rise in hemoglobin 
of 1 Gm. per 100 ¢.c. In 16 days the hemoglobin concentration of one patient 
rose 7 Gm. per 100 ¢.c.; that of another rose 8 Gm. in four weeks. If anemic 
preoperative patients were treated before admission to the hospital, the number 
of transfusions (and consequently the number of hospital days) saved would be 
enormous, with economic benefit to hospital and patient alike. The postabortive 
patient or the postoperative anemic patient likewise can have her hematologic 
levels restored to normal by the simple expedient of 6 to 12 hypodermic injec- 
tions, which take ten minutes each to administer at a total cost under $10.00. 

The postpartum anemic patient who must resume caring for her family 
needs fast restoration of her strength. Ample treatment can be given during 
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the hospital stay to change these patients from tired to healthy mothers (Table 
V). The lower the initial hemoglobin level, the faster and greater the re- 
sponse; i.e., the greater the iron deficiency, the more rapid is the rise in hemo- 
globin concentration. 


TABLE IV. AVERAGE RESPONSE IN SECONDARY ANEMIAS FOLLOWING INTRAVENOUS IRON 


PRETREATMENT POSTTREATMENT 

AVERAGES AVERAGES DAYS 

R.B.C, AVER. R.B.C, AFTER 

HB, (MIL- | HEMAT- | DOSE | HB. (MIL- | HEMAT- | TREAT- 

CAUSE NO. |(GM.)| LIONS) OCRIT (MG.) | (GM.)| LIONS) OCRIT MENT 
Postabortal 3 8.4 2.5 30.0 1,193 | 13.3 4.6 47.0 43 
Preoperative 5 6.7 2.2 26.0 1,563 | 10.1 3.3 35.4 15 
Various causes 7 7.0 3.2 32.5 1,320 9.9 4.3 38.0 28 
Average 15 rH 2.6 29.5 1,358 | 11.1 4.1 40.1 28 

Gain | +3.4 +1.5 +10.6 


TABLE V. RESULTS IN 10 PRIVATE PATIENTS WITH POSTPARTUM ANEMIA TREATED WITH 
INTRAVENOUS IRON COMPARED TO RESULTS IN A SIMILAR GROUP OF 20 Not TREATED 


3 DAYS POST PARTUM 6 WEEKS POST PARTUM AVERAGE 
AVERAGE HB, AVERAGE HB. GAIN IN 
DETERMINA- DETERMINA- HEMOGLOBIN 
TION RANGE TION RANGE GM./100 C.c. 
''reated 9.78 Gm. 9.0-10.5 12.73 Gm. 11.8-14.4 +2.95 Gm. 
(Aver. dose — 780 
mg., 4 to 5 injec- 
tions) 
Not treated 9.80 Gm. 9,2-10.1 11.0 Gm. 10.5-14.0 +1.20 Gm. 


Results: Pregnant Women 


When one evaluates responses to iron therapy in pregnancy, it is absolutely 
imperative to consider the great fluctuations in the blood picture which oceur 
in these patients due to changes in hydration at the various stages of pregnancy. 
For this reason, a rather large number of treated and control patients was 
studied and the results were subjected to statistical analysis. Patients who had 


TABLE VI, ToTAL FAVORABLE RESPONSE 
Total patients treated 94 
Pregnant.— 61 
Failure to gain 6 (9.8%) 
Causes: 1 sickle-cell anemia 
1 not anemic (13.6 Gm.) 
1 delivered 17 days after starting therapy 
1 unexplained 
2 inadequate dose 
Nonpregnant.— 33 
Failure to respond 6 (19%) 


Jauses: 3 not anemic 
1 mediterranean anemia 
1 unexplained chronie anemia 
lsevere infection 
Total 12 (12.9%) 
Minus: 4 not anemic 


2 anemias known to be iron refractory 
= Failure rate 


6 (6.4%) 
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AVERAGE HEMATOLOGY VALUES IN PRENATA, 


28 WEEKS OF GESTATION OR EARLIER 


B. 1ST HB, LESS THAN 10 GM.; 
A, BOTH HB. VALUES LESS THAN 10 GM. 2ND HB. MORE THAN 10 GM. 
HB, (GM.) HEMAT. % HB, (GM.) HEMAT. % 
WEEKS TREATED | CONTROL | TREATED | CONTROL WEEKS TREATED | CONTROL | TREATED | CONTROL 
14-25 9.0 9.2 aint 32.1 13-24 9.2 9.5 heseie 34.4 
16-28 8.8 9.0 30.6 33.0 15-28 11.0 10.8 33.9 34.9 
29-34 10.4 9.1 34.4 33.5 24-28 10.2 10.6 33.4 33.7 
34-37 10.9 9.1 35.7 33.0 31-34 11.4 10.2 36.3 33.9 
38-39 11.6 9.6 38.5 33.9 35-39 11.6 10.1 38.9 34.8 
Post partum 12.1 10.8 40.0 36.2 |Post partum 12.3 10.9 43.8 38.3 
less than less than 1 
1 week week 
Postpartum +1.3 +3.8 Postpartum +1.4 +5.5 
difference difference 
Total gain +3.3 +1.8 +9.4 +3.2 |Total Gain +1.3 +0.1 +9.9 +3.4 
Treated 14 Treated 9 
Control 24 Control 14 


Average Gain All Groups 


had previous transfusions, functional bleeding, oral therapy, cesarean section, 
and antepartum or postpartum hemorrhage were therefore excluded from de- 
tailed statistical analysis. The results in these patients were favorable but 
cannot be included because of the variable factors introduced. The total favor- 
able response is illustrated in Table VI. 

When the iron stores of a pregnant patient have been seriously depleted, 
there is a prime indication for intravenous therapy (Fig. 2). The average rise 
in hemoglobin in this group of seven patients was 2.9 Gm. per 100 e¢.c. in four 
weeks; the total rise averaged 3.9 Gm. In these patients the average hematocrit 
rise in four weeks was 6 per cent; the total rise averaged 12.4 per cent. One 
patient was seen only eight weeks from term with a hemoglobin concentration 
of 4 Gm. per 100 ¢.c. This concentration rose 6.1 Gm. in seven weeks, while the 
hematocrit rose 14 per cent. This dramatic result represents an improvement 
which would have required six transfusions to obtain. 

For statistical evaluation, pregnant patients were divided into groups: those 
whose hemoglobin values were obtained (1) before, and (2) after the twenty- 
eighth week of gestation. These groups were subdivided into groups (1) where 
both the initial and second pretreatment hemoglobin values were 10 Gm. or less, 
and (2) where the initial hemoglobin value was 10 Gm. or less, and the second 
value was more than 10 Gm. In these groups (Table VII) there were 40 patients 
whose hematologic values were compared to those of 77 untreated control pa- 
tients at comparable stages of gestation. The results were subjected to statistical 
analysis and are illustrated in Fig. 3. All figures are statistically significant 
(Table VIII), except in Group B for the values between 24 to 39 weeks of 
gestation. The postpartum values are significant in all groups. The average 
gain in hemoglobin for all groups was 2.8 Gm. per 100 cc. (1.3-3.5) compared 
to the control value of 1.2 Gm. per 100 ¢.c. (0.1-1.8). The hematocrit gains 
were 9.2 per cent (7.8-9.9) for the treated, and 3.0 per cent (2.1-3.5) for the 
controls. It is worthy of note that the hematocrit gains (whose determination 


is considered more accurate than hemoglobin determinations) were three times 


PATI’ 


WE 
2 
2 
The 
3 
Post 
les 
1 
Post 
dif 
Tote 
40 
77 


Volume 63 


bare USE OF INTRAVENOUS IRON 105 
PATIENTS TREATED WITH INTRAVENOUS IRON 
yy 29 WEEKS OF GESTATION OR MORE 
D. sf HB. LESS THAN 10 GM.; 
C. BOTH HB. VALUES LESS THAN 10 GM. 2ND HB. MORE THAN 10 GM. 
HB. (GM.) HEMAT. % HB. (GM.) HEMAT. % 
WEEKS TREATED | CONTROL | TREATED | CONTROL WEEKS TREATED | CONTROL | TREATED | CONTROL 
25-31 8.2 32.2 22-29 9.1 9.3 
29-34 8.3 30.1 33.5 29-32 10.5 10.8 33.2 35.0 
34-38 10.1 9.5 35.5 34.0 31-35 10.7 10.9 33.7 36.2 
38-39 11.9 * 39.3 Shit 
Post partum 11.1 10.0 39.8 35.6 |Post partum 12.6 10.8 41.0 38.5 
less than 9.5 less than 1 
1 week 10.6 week 
Postpartum +0.5 +4.2 Postpartum +1.8 $2.5 
difference difference 
Total Gain +2.9 +1.3 +9.7 +2.1 Total Gain +3.5 +1.5 +7.8 +3.5 
Treated 11 4 Treatd 6 
Control 33 Control 6 
Hb. Gm. Hemat. % 
40 Treated — 2.8 Treated — 9.2 
77 Control — 1.2 Control — 3.0 


greater for the treated group than for the untreated. We believe these results 
clearly establish that the anemia of pregnancy is a true iron deficiency anemia 
and that iron given intravenously is one method of correcting this defect. When 
the hematologic values are extremely low and the patient is in the last trimester, 
intravenous iron would appear to be the preferred method. Changes in the 
erythrocyte count, although not shown here, were significant in all groups. 
The reticulocyte response was studied in a small number of patients. If the 
initial hemoglobin concentration was 8 to 10 Gm. per 100 c.c., there was little 
reticulocytosis. In the low hemoglobin group, reticulocytosis always occurred, 
the level reaching 3 to 6 per cent in 7 to 10 days. Reticulocytosis was prompt 
in the nonpregnant patients. 


There were two patients who apparently were refractory to oral iron. One 
had an unchanging hemoglobin level of 9 Gm. during pregnancy and in the 


TABLE VIII. CHANGES IN HEMOGLOBIN VALUES AT SPECIFIED WEEKS OF 


GESTATION AFTER THERAPY WAS STARTED 


RANGE OF STANDARD 
NUMBER DIFFERENCES ERROR OF 
OF POST- AND AVERAGE AVERAGE 
GROUP AND TIME POSTTHERAPY | PATIENTS PRETHERAPY DIFFERENCE DIFFERENCE 
Pretherapy Hb. values 10.0 gm. 
or less 
Therapy started at 28 weeks of 
gestation or earlier 
Posttherapy 3 to 15 weeks (29- 
34 weeks of gestation) 14 —0.1 to 5.5 1.54 +0.402 
Posttherapy 7 to 19 weeks (34- 
37 weeks of gestation) 14 -1.2 to 5.1 2.02 +0.443 
Therapy started at 29 to 33 
weeks of gestation 
Posttherapy 3 to 7 weeks (34- 
38 weeks of gestation) li -0.8 to 6.1 1.84 +0.636 
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RESPONSE TO INTRAVENOUS IRON IN PREGNANCY 
WHEN ANTEPARTUM Hb. LEVEL IS LESS THAN 8 GMS, 
7 PATIENTS 22-34 WKS. PREGNANT 
PRE - TREATMENT AFTER 4 WEEKS POSTPARTUM 
perm 
\ 
Hb. RBC. Hemat Hb. RBC. Hemat, Hb. RBC. Hemat. 
AVERAGE GAIN IN HEMOGLOBIN = 3.9 Gms, 
-B.C. = 0.9 Mil. 
HEMATOCRIT = 12.4 
AVERAGE DOSE = 1300 mgm. (7 INJECTIONS) 


Fig. 2. 


HEMOGLOBIN AND HEMATOCRIT VALUES 
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puerperium, despite the administration of molybdenized-ferrous sulfate in thera- 
peutic doses. Treatment with intravenous iron during the postpartum hospital 
stay increased the hemoglobin concentration by 3.6 Gm. per 100 ¢.c. in 6 weeks. 
Another patient was given molybdenized-iron, liver, folic acid, and vitamin By». 
Her hemoglobin levels were 8.6, 8.5, and 8.2 Gm. despite oral treatment. After 
700 mg. of intravenous iron had been administered, the hemoglobin concentra- 
tion rose to 9.7 Gm. per 100 ¢.c. in 4 weeks. After delivery it had risen to 12.1 
Gm. 

These results demonstrate a limited but definite place for parenteral iron in 
pregnancy when the patient is near term, has low hematologic values, or does not 
respond to oral iron. 

Summary 


Six hundred sixty injections of a solution of a saccharated oxide of iron 
were administered intravenously to 94 women (pregnant, postpartum, preopera- 
tive gynecological, and postabortive patients), in 90 per cent of whom good 
hematologic responses resulted. Evaluated statistically, the hematologic re- 
sponses in 40 pregnant women proved significant. In those patients who had 
suffered blood loss from obstetric or gynecologic hemorrhage, the hematologic 
responses were excellent. In those whose initial concentration of hemoglobin 
was very low, the responses were extraordinary. Untoward reactions were com- 
mon, but none was serious. 
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THE FATE OF THE PATIENT WITH ADVANCED CANCER 
OF THE CERVIX OF THE UTERUS* 


W. G. Cossiz, M.B., Toronto, ONT. 
(From the Toronto General Hospital) 


N THE ten years, 1938 to 1947, 858 patients with cancer of the cervix of the 
uterus have sought treatment at the Gynaecology Clinie at the Ontario Insti- 
tute of Radiotherapy, Toronto General Hospital. Five hundred thirty-five 
of them, or 62 per cent, had advanced lesions which we classified as Stage III or 
Stage IV and this paper is based on a study of these women. 

In the 18 years from 1929 to 1947, we have observed very little change in the 
distribution of cases according to the extent of the lesion. The onset of symp- 
toms which indicates the presence of cancer of the cervix is variable and the 
duration of the symptoms gives little indication as to the involvement that has 
taken place. 


It is seen in Table I that 20 per cent of the patients had symptoms for less 
than 3 months, but on the other hand 28 per cent had warning for over a year. 
It is obvious, therefore, that there is an opportunity for improvement if educa- 
tional programs are maintained. There are many false ideas to be broken down 
and in considering the reasons for the lack of a better response to propaganda, 
it is well to remember that these same women have been exposed to a constant 
demand to minimize the disabilities associated with menstruation and the func- 
tion of their pelvic organs. This is particularly true in recent years when in- 
dustry has absorbed so many women and the importance of the loss of working 
days has been emphasized. 


TABLE I. DURATION OF SYMPTOMS, CUMULATIVE. 517 CASES* 


DURATION | NO. OF CASES | PER CENT 
Under 3 months 105 20.3 
Under 6 months 243 47.0 
Under 1 year 373 72.2 
Over 1 year 144 27.8 


*Eighteen cases, no information. 


Bleeding, discharge, and pain are the cardinal symptoms of cancer of the 
cervix. This group of patients did not conform to the classical pattern. Over 
one-third of them did not have bleeding as the first symptom. Vaginal discharge 
which was described in many different ways was the first symptom of one-fifth 
of them and over 10 per cent had an onset with less indicative complaints such 
as dull backache, pelvic pain, dysuria, or simply malaise and loss of weight. 
It is apparent that this lack of localizing symptoms failed to impress some 
physicians with the need for a pelvic examination as over 20 per cent of the 
patients were delayed from 3 to 6 months before they were referred for treat- 
ment. By the time the patients arrived at the clinic half of them were in poor 
physical condition, weak and tired, thin and anemic. It may be judged from 
this that the whole group varied considerably in their complaints and general 
appearance. In view of the advanced state of the cervical lesions it is surprising 
that so many of the patients were still in good general condition. This was of 


*Presented at a meeting of the Society of Obstetricians and Gynecologists of Canada, 
June 15 to 17, 1951, Quebec, P. Q 
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importance as the great majority were able to stand the arduous course of pro- 
longed treatment. Only 10 per cent were in such condition that treatment was 
not undertaken or had to be discontinued shortly after commencement. The 
grave significance of general debility is indicated by the fact that of 129 patients 
in this condition on admission only 10 survived 3 years. 

Age also has a bearing on the prognosis. Tables II and III show that the 
survival rate of the youngest group is the poorest. A comparison of the two 
tables indicates the effect of age and the natural decline of the oldest group. 
The death rate from extraneous disease was three times greater over 65 years 
than between the thirty-sixth and sixty-fourth years. 


TABLE II. THREE-YEAR SURVIVAL ACCORDING TO AGE GROUPS 


AGE GROUPS (YEARS) | NUMBER. | ALIVE AND WELL | SURVIVAL PER CENT 
35 and under 54 11 20.4 
36 to 64 414 123 29.7 
65+ 67 22 32.8 
Total 535 156 29.1 


TABLE III. FIvE-YEAR SURVIVAL ACCORDING TO AGE GROUPS 


AGE GROUPS (YEARS) NUMBER | ALIVE AND WELL | SURVIVAL PER CENT 
35 and under 36 7 19.4 
36 to 64 317 84 26.8 
65+ 53 13 24.7 
Total 406 104 25.6 


Two other observations were made regarding the age of the patients. First, 
whereas the average age for all the patients treated in the 10-year period was 
46.4 years, those with advanced lesions averaged 50.3 years. This was 8 years 
more than the average age of the patients with less extensive lesions. Second, 
the average age of the patients unfit for treatment was 51.1 years. The signifi- 
cance, if any, of these observations is not clear at the present time. 

Forty-seven patients were nulliparous. This is an incidence of 9 per cent. 
However, only 8 of these women had never been pregnant so that the nongravid 
incidence is only 1.5 per cent. This suggests the etiological importance of 
pregnancy rather than childbirth and is in accord with the observations made 
by Gagnon! regarding the absence of cancer of the cervix in nuns in the Province 
of Quebec. 

This study has been made since 1937 because since then the treatment of 
cancer of the cervix has followed almost a uniform plan under the direction of 
the late Dr. Gordon Richards? and since his death of Dr. Clifford Ash. High 
voltage x-ray therapy has been given at 400 kv. through 6 portals, followed by 
radium therapy in 3 to 6 weeks’ time. Intracavitary platinum-sereened radium 
is applied against the vaginal aspect of the tumor to a dose of 4,200 mg. hr. in 
both positions. Roentgen therapy has also been given by means of a vaginal 
cone when there is massive involvement of the vault of the vagina and the supra- 
and perivaginal tissues. The absolute survival rate for 3 years and for 5 years 
of the patients under consideration is shown in Table IV. 


TaBLE IV. Gross SuRVIVAL RATE FoR StTaGE III anp Stace IV (1938-1947) 


DIED OF 

ALIVE AND DIED OF | EXTRANEOUS SURVIVAL 
PERIOD NUMBER WELL DISEASE DISEASE UNTRACED PER CENT 
3 years 535 156 352 8 19 29.1 


5 years 406 104 286 8 9 25.6 
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It should be realized that apart from the patients already referred to, for 
whom treatment was impossible but who are nevertheless included in the above 
figures, a considerable number are given treatment which falls short of the opti- 
mum desired. Patients who are overweight cannot receive a satisfactory depth 
dose from high voltage therapy and some therefore have received only radium 
therapy supplemented occasionally by high voltage therapy by means of the 
vaginal cone. In other patients the extent of the tumor distorts the cervix 
and makes the intracavitary application of radium impossible. As a result of 
these modifications less than half of the patients received a full course of therapy. 
Table V shows how this affected the salvage rate. 


TABLE V. THREE-YEAR SURVIVAL DISTRIBUTION BY TYPE OF TREATMENT (PRESCRIBED 
TREATMENT COMPLETED, 482 CASES) 


DIED OF ALIVE 
DIED OF | EXTRANEOUS AND SURVIVAL 
TREATMENT NUMBER | DISEASE DISEASE | UNTRACED WELL PER CENT 
Radium only 20 9 0 1 10 50.0 
High voltage only 75 64 0 5 6 8.0 
High voltage and vaginal 
radium 126 93 + 1 28 22.2 
High voltage and vaginal 
cavitary radium 261 135 4 11 111 42.5 
Total 482 301 8 18 155 32.1 


The high salvage rate for the patients who received only radium therapy 
seems to require a word of explanation. It may be pure coincidence in a very 
small number of patients or else it is possible that the extent of the lesion 
may have been misinterpreted in women whose adiposity made examination 
unsatisfactory. 


The method of treatment is designed to deliver so far as possible a cancer- 
lethal dose throughout the pelvis and it reaches very close to the normal tissue 
tolerance. Therefore, further treatment is not a consideration in the primary 
plan. However, in a group of patients such as this, if the extensive lesion does 
not respond, a second and even a third course of high-voltage therapy has been 
given and sometimes radium has been applied interstitially to intravaginal 
tumor masses. Four patients who received such treatment have survived over 
5 years and 2 others over 3 years. In 8 cases the growth of the tumor was 
retarded but in 20 patients no beneficial effect was observed. Eighteen patients 
developed complications from excessive irradiation. Massive necrosis developed 
in 4 cases. Perirectal fibrosis with stricture of the rectum and rectal ulceration 
occurred and in 3 patients rectovaginal fistula developed. Complications also 
developed in the urinary tract including severe cystitis and ureteral obstruction 
and in one case vesicovaginal fistula. Before dismissing these conditions simply 
as the result of overirradiation, it is well to note that of 144 patients who were 
examined urologically at the time of admission before receiving any treatment 
86 showed bladder, ureteral, or kidney complications. 

One hundred ten patients had recurrence of cancer after a period of 
healing. One has repeatedly observed that deep pelvic pain or pain referred 
along the obturator nerve often associated with edema of the lower extremities 
is the first sign of recurrence. There is always great difficulty in differentiating 
between residual postradiation thickening in the pelvis and malignant infiltra- 
tion. When pain and edema and pelvic thickening are all present, recurrence of 
the tumor is almost certainly the cause. The beneficial effect of the treatment 
of such recurrent lesions is presented in Table VI. Life expectancy is increased 
two to three times by treatment when the recurrence is confined to the pelvis 
but the same good results are lacking when recurrence is widespread. 
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TABLE VI. DURATION OF LIFE AFTER RECURRENCE OF DISEASE. 110 CASES 


SURVIVAL AVERAGE SURVIVAL IN MONTHS 
SITE NUMBER 3 YEARS | 5 YEARS TREATED | UNTREATED 
Local 25 3 1 23.2 5.7 
Deep pelvis 61 6 4 21.7 10.7 
Distant metastases 24 3 2 16.6 16.2 


There is another aspect to the treatment of the cancer patient, namely, that 
we treat not only the tumor but also the patient. Even when prognosis is poor, 
hope and an interest in life are maintained. Pain is frequently relieved, hemor- 
rhage often controlled, and the distressing vaginal discharge disappears. Good 
palliation which cannot be recorded in tables is one of the greatest benefits 
which can be achieved in a group of patients suffering from advanced cancer 
of the cervix. 

When we survey the course of the patients following treatment we see 
that the further progress of the disease follows a rough pattern. When survival 
is short the local lesion persists and deep involvement increases. As survival 
lengthens local control of the tumor is more frequent and, although the deep 
pelvic lesion remains, the dominant feature, distant metastases which are 
recognized more readily in bony tissue or the lung, gradually take a greater 
place in the persisting disease. 

Two hundred twenty patients died during the first year, the survival 
period varying from 3 days to 12 months. This number includes 53 women 
who were either unfit for treatment or for whom treatment was discontinued 
shortly after commencement. As a group the tumors failed to respond to 
treatment, only about one-fourth showing even temporary surface healing. In 
some cases treatment seemed to hasten tumor necrosis and the general collapse 
of the patient. This was particularly so when a septic state complicated the 
situation, peritonitis and pneumonia, massive necrosis, urinary suppression, 
and uremia being features of a terminal state. Excessive bleeding was usually 
controlled but pain often persisted, and in a few cases the distress of the patient 
was aggravated by the development of vesicovaginal or rectovaginal fistula. 

One hundred ten patients died or were lost to the follow-up clinic during 
the second year. Nearly half of them failed to show any response to treatment. 
The others showed a local response, the tumor area healing, bleeding was con- 
trolled, and the discharge decreased. However, before death occurred half of 
these showed local recurrence, often with marked necrosis. 

Four out of five of the 110 patients had a massive increase in the pelvic 
lesion. This was generally associated with increased pain and occasionally 
marked edema of the lower etxremities. In some cases it appeared that the in- 
duration in the pelvis was increased by the course of treatment and symptoms 
of rectal and bladder .trouble often indicated treatment reaction rather than 
malignant invasion of these organs. Two patients developed both rectovaginal 
and vesicovaginal fistulas, 5 others vesicovaginal fistulas, and 2 others recto- 
vaginal fistulas. These were all considered to be the result of the spread of the 
tumor. Three colostomies were performed, one for a fistula, another for post- 
radiation rectal ulcer, and the third for postradiation rectal stricture. 

About one-fifth of the 110 patients showed clinical evidence of widespread 
metastases. In some cases death followed with the pelvic lesion apparently 
controlled or else not extensive enough to be considered more than a contributory 
cause of death. 

Forty-nine patients died or were lost to the follow-up between the second 
and third years. They differed from those who died earlier in that the local 
lesions more often remained healed. Massive pelvic involvement persisted in 3 
out of 4 patients, but widespread metastases increased relatively, being present 
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in 2 out of 5 patients. One vesicovaginal fistula developed and 2 patients de- 
veloped nonmalignant rectal ulceration with hemorrhage, in one of whom 
colostomy was performed. 


INCIDENCE OF DISTANT METASTASES OF CERVICAL CARCINOMA 
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Fig. 1. 


Twenty-four patients died between the third and fifth years. Once again, 
although pelvic tumor was the chief feature, there was a slight relative increase 
in the occurrence of distant metastases. Perirectal fibrosis, chronic rectal ulcer- 
ation, and one rectovaginal fistula were complications attributed to delayed 
postradiation tissue damage. Four patients died from intercurrent disease and 
2 were lost from the follow-up clinic. 
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There are 52 patients living between 3 to 5 years and they show several 
interesting features. The majority responded satisfactorily to treatment and 
all evidence of the tumor disappeared. The vagina frequently became closed 


INCIDENCE OF DISTANT METASTASES OF CERVICAL CARCINOMA 


17 CASES OUT OF 27 
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Fig. 2. 


by dense adhesions. In some, residual thickening remained in the pelvis. A\l- 
though we consider such patients as cured there is always the possibility that 
what is considered to be posttherapy thickening may eventually prove to have 
been dormant malignant disease. Proctitis and cystitis occurred occasionally 
and in three cases ulceration took place. Only one fistula developed and it 
required a colostomy. It is of interest that 2 patients in whom the local tumor 
was slow to heal showed positive biopsies 3 and 4 months after the completion 
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of treatment and are now free of active disease. One patient has a secondary 
lesion in the lung and another has a progressive lesion in the pelvis. 

_ One hundred four patients have survived over 5 years. Even after that 
time cancer still takes its toll. Six patients died before the sixth year, one with 
recurrent local and pelvic tumor, another died of secondary intra-abdominal 
cancer. Another patient died of a primary cancer of the breast. Two others 
died of intestinal obstruction and pyelonephritis. We could not be sure whether 
these deaths. were due to recurrent cancer or postradiation fibrosis. The sixth 
patient died of old age. Another patient is living and apparently well although 
she has a colostomy to control a postradiation rectovaginal fistula. 

Five patients died before the seventh year. Two of these died with wide- 
spread secondary cancer. One died of a primary cancer of the lung. One died 
of heart disease and another of pneumonia and chronic nephritis. One patient 
is suffering from loss of weight, deep pelvic pain, and has a palpable mass in 
a pelvis. This is probably cancer but again it might be due to postradiation 

rosis. 

Four patients died before the eighth year. Two of these had widespread 
metastases and another a recurrence deep in the pelvis. The fourth woman 
died of a primary cancer of the rectum. One patient died with a local and deep 
pelvie recurrence of cancer before the ninth year and two others died before the 
tenth year, one with abdominopelvic recurrence and the other of a primary 
cancer of the cecum. 

One patient died of secondary cancer in the bony pelvis after completing 
the tenth year. Another is alive but has 2 fistulas, and another who has a 
partial paralysis after cordotomy performed for the relief of pain has had a 
successful radical mastectomy for a primary tumor of the breast. 

Finally 14 patients are living over 11 years. One of these, an otherwise 
healthy old woman, has developed a rodent ulcer on the face. 

The last chapter in the fate of the patient suffering from advanced cancer 
of the cervix is written in the postmortem room. Twenty-seven postmortem ex- 
aminations were made. In 24 cases malignant disease was still present in the 
pelvis. The findings in the 3 other cases were as follows. One woman free of 
disease for over 6 years died of a primary bronchiogenic cancer, a second died 
of postradiation ulcerative colitis and was free of any sign of malignant disease, 
and the third who died of widespread metastases showed no sign of malignant 
tissue in the pelvis. 

Fifteen women had bilateral and 6 other unilateral renal lesions, i.e., hydro- 
ureter, hydronephrosis, pyelonephritis, or pyelonephrosis. As a result, renal 
complications were the greatest factor as a cause of death, but cachexia was 
almost inseparably associated with them. Hemorrhage and terminal peritonitis 
were predominant in the deaths of several patients, while terminal pneumonia, 
embolism, and cardiac failure were less frequent factors. 

This small series is in exact agreement with the figures recently published 
by Morris and Meigs,* showing a much higher incidence of distant metastases 
than could be recognized clinically. Seventeen of the 27 patients had extra- 
pelvic metastases, the lymph nodes, liver, and lung being the most frequent 
sites. The widespread distribution of the metastases is shown in Figs. 1 and 2. 


These postmortem findings prove what clinical observation over the years 
has indicated, that, when disease is advanced, not only prognosis but treatment 
must be guarded and tempered by the realization that the farthest and most 
inaccessible spread of the tumor is the most difficult to recognize. In the final 
analysis it is seen that although ultimate cure of the malignant disease has been 
obtained in only a limited number of cases, nevertheless, years of palliation have 
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been gained for many others and it has been possible for them to continue a 
reasonably normal existence uncomplicated by disabilities consequent on treat- 
ment which for many of us would make life almost unbearable. 
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MEDICAL ARTS BUILDING. 


PELVIC SHAPE AND ITS RELATION TO MIDPLANE PROGNOSIS 


D. FRANK M.D., BAaLtimore, Mp. 


(From the Department of Obstetrics, University of Maryland Medical School) 


HE relationship between the ability of a fetal head to surmount the brim 

and the shape of the pelvic inlet has been recognized for years. The round- 
ish, graceful, gynecoid pelvis accepts a fetal head best. More difficulty is 
experienced when the pelvis has anthropoid or platypelloid characteristics. The 
android pelvis probably causes the greatest inlet obstruction. Generally speak- 
ing, the pelvis that is more angular causes more difficulty at the inlet. 

What part the shape of the pelvis plays in midplane obstruction has not 
been emphasized. The funnel pelvis, which probably has android characteristics, 
has been recognized as especially dangerous, while the rachitie pelvis, with its 
wide divergency from inlet to outlet, rarely causes difficulty after the inlet has 
been passed. During the course of study of the outcome of labor in patients in 
whom x-ray pelvimetry has been obtained, it was noted that pelvic shape 
definitely influenced the ability of the patient to deliver vaginally through the 
midplane. It is thought worth while to communicate this experience. 


Material and Definitions 


This study comprises 1,169 patients in whom x-ray pelvimetry was obtained 
during the period July 1, 1947, to July 1, 1950. Most of the x-rays were ob- 
tained on patients with clinically suspect pelves. Some x-rays were taken 
electively. These x-rays were read by both the x-ray department and the author. 
—™ were classified by both the Department of Roentgenology and the 
author. 

The interspinous diameter (I.S.) is defined as the shortest distance between 
the tips of the ischial spines. The anteroposterior diameter of the midplane 
(A.P.M.) is the distance between the lower portion of the symphysis pubis that 
is closest to the spines and the junction of the fourth and fifth sacral segments. 
The posterior sagittal of the midplane (P.S.M.) is defined as the distance be- 
tween the I. S. diameter and the junction of the fourth and fifth sacral segments. 

Not all patients are included. All who had elective cesarean sections were 
deleted as well as patients having cesarean section for uterine inertia or inlet 
obstruction. Easy vaginal deliveries are those in which the patients delivered 
spontaneously or with forceps that did not require excessive traction. Difficult 
deliveries are those in which there was difficulty with rotations, when excessive 
traction was used, or when the baby showed evidence of intracranial injury or 
was stillborn because of the pelvis. Sections for midplane obstruction after 
trial of the midplane with labor are in the difficult group. Stillbirths from 
separation of the placenta, etc., were considered easy deliveries. 


Classification by X-ray 


_ Table I shows how pelves are classified at various clinics throughout the 
United States and Great Britain. There is a moderate variation in interpreta- 
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tion. This may be due to differences in racial and economic factors. There is a 


moderate agreement with respect to gynecoid pelves, but the classification of 
other types varies considerably. 


TABLE I 


GYNECOID ANTHROPOID PLATYPELLOID ANDROID OTHER 
NAME OF SOURCE % 


% % % % 
Western Reserve 41.75 32.0 2.15 24.1 0 
Material1 
Sloane Hospital for 50.6 22.7 44 22.4 1.8 
Women1 
Pettit, Garland, 51.0 18.0 5.0 21.0 5.0 
Dunn, Shumaker1 
Javert, Steele, and 50.0 13.0 9.0 28.0 -- 
Powlitis2 
Walsh, John G.3 56.0 17.25 3.0 23.75 — 
Kenny, Meave+ 54.46 10.01 2.81 31.76 9.38 
Dickinson and 74.0 1.66 1.66 1.33 20.66 
Procter5 
CLASSIFICATION OF PELVES— ENTIRE GROUP 
BASIC FORMS 
450— 
448 39,0% 
360-] 362 31.5% 
330— 
270— 
240-- 
210 221 19.2% 
180— 
15s0— 
120- 18 10.3% 
90-4 
60- Y 
GYNECOID ANDROID ANTHROPOID PLATYPELLOID 
Fig. 1. 


This discrepancy was marked in our own clinic. Table II shows the lack of 
agreement in the same pelves between the Department of Roentgenology and 
the author. We agreed on both the anterior and posterior segments of the pelves 
in 44 per cent of the patients. We disagreed entirely in 23 per cent of the 


eases. We agreed on the posterior segment 57 per cent of the time and on the 
anterior segment 62 per cent of the time. 
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TABLE II, 


CLASSIFICATION OF PELVES. 


KALTREIDER 


X-RAY DEPARTMENT AND AUTHOR, 1,149 PELVES 


Am. J. Obst. & Gynec. 
January, 1952 


CORRELATION OF INTERPRETATION BY 


X-ray Department and Author Agree on Classification of Pelves 


1. With both anterior and posterior segments 44 % 
2. With posterior segment of pelvis only 57 % 
3. With anterior segment of pelvis only 62 % 
4. No agreement in either segment 23 % 


Fig. 1 shows how the author classified 1,149 pelves, according to their basic 


form, i.e., the posterior segment. 


Fig. 2 illustrates the classification of both 


segments. The total column represents the posterior segment, and the various 
divisions of the column represent the anterior segment. Note that this grouping 
does not agree to any extent with the various classifications found in Table I. 
At best the classification is based on visual impression and all of us obviously do 
not ‘‘see’’ alike. 


CLASSIFICATION OF PELVES - ENTIRE GROUP 


MIXED FORMS 


L6% 


AND. 


3.0% 


45% 


314% 


HROPOID PLATYPELLOID 


Fig. 2. 
TABLE III. RAcIAL AND Economic Factors IN DiFFICULTY OF DELIVERY 
EASY DIFFICULT 

RACE AND PLATY- | ANTHRO- PLATY- | ANTHRO- 

ECONOMIC ANDROID |GYNECOID| PELLOID POID ANDROID |GYNECOID PELLOID POID 

STATUS % % % % % % % % 
Negro 70.2 81.7 83.4 79.6 29.8 18.3 16.6 20.4 
White ward 80.0 85.0 80.0 81.3 20.0 15.0 20.0 18.7 
Private 79.6 85.5 84.6 87.1 20.4 14.5 15.4 12.9 
All cases 74.7 83.5 53.3 82.6 25.3 16.5 16.7 17.4 


= 
480 
450 
34 
390 52 
360 19 
pratl////| 
330 56 49% 
ANT. 361 | 
ANT. 
AND. 
240: 
24! 8% 
210 GYN. | 
25 2 
3.5 
GYN, 
150 
147 128% 
ANT. | | 
20 
23 2.0% 
60 GYN. 
61 Yy 5.3% 
PLAT. Yy, 
NECOMID INDROIN 
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Table III demonstrates the outcome of labor with respect to ease or difficulty 
in this series, according to pelvic shape and racial and economie factors. The 
android pelvis gave the most difficulty, while the remainder of the pelves had 
essentially the same outcome. This ease or difficulty refers to the pelvis as a 
whole and not to any one particular plane. 


CORRELATION OF |.S. AND A.RM. DIAMETERS 
IN ALL PELVES 


860 CASES 

ABOVE 306 CASES 488 CASES 
9.0 CM. 

34 DIFFICULT 22 DIFFICULT 

1.0% DIFFICULTY 4.5 % DIFFICULTY 

I.S. 9.0 CM. 

28 CASES 38 CASES 
BELOW 10 DIFFICULT 13 DIFFICULT 
9.0CM. 

36 % DIFFICULTY 34% DIFFICULTY 

BELOW 120CM~ 12.0CM. ABOVE 12.0CM. 
A.RM, 
Fig. 3. 
CORRELATION OF LS. AND RS.M DIAMETERS 
IN ALL PELVES 
860 CASES 

ABOVE 389 CASES 406 CASES 
9.0CM. 

37 DIFFICULT 18 DIFFICULT 

9.5 % DIFFICULTY 4.5% DIFFICULTY 

I.S. 9.0 CM. 

40 CASES 25 CASES 
BELOW 14 DIFFICULT 9 DIFFICULT 
9.0 CM. 

35 % DIFFICULTY 36% DIFFICULTY 


BELOW 4.6 CM. 4.6CM. ABOVE 4.6 CM. 
RS.M, 


Fig. 4. 


The Midplane 


The transverse diameter of the midplane (I.S.) was correlated separately 
with the two A.P. diameters (A.P.M. and the P.S.M.). This correlation was 
done by the use of scattergrams (Figs. 3 and 4). In order to find out what 
lengths of diameters may be considered borderline diameters, the scattergrams 
were divided arbitrarily into four quadrants. The percentage of difficult labors 
through the midplane was then calculated. These quadrants were varied in size 
by changing the lengths of the diameters at 0.2 em. levels. For example, in Fig. 
3 the horizontal line was drawn at 9.4 em., and the vertical line was drawn at 
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11.4 em. The percentage of difficulty was then established in each quadrant. 
Both lines were then varied until there was the greatest difference in percentage 
of difficulty in the large pelves (right upper quadrant) and the smallest pelves 
(left lower quadrant). In both graphs the I.S. of 9.0 em. was found to be 
borderline, while the borderline A.P.M. was 12.0 em. and P.S.M. 4.6 em. It 
was disturbing to note that in the large pelves (right upper quadrants of both 
figures) there was still difficulty of 4.5 per cent or 1 in 22. It was also noted 
that the length of the A.P. diameter was a factor when the I.S. diameter was 


CORRELATION OF |.S. AND APM. DIAMETERS 
IN GYNECOID AND PLATYPELLOID PELVES 


259 CASES 

108 CASES 146 CASES 
ABOVE 
9.0 CM. 

12 DIFFICULT 2 DIFFICULT 

11% DIFFICULTY 1.4% DIFFICULTY 

I.S. 9.00M. 

3 CASES 2 CASES 
BELOW 3 DIFFICULT 2 DIFFICULT 
9.0 CM. 

100% DIFFICULTY 100% DIFFICULTY 


BELOW !2.0CM. 12.0CM. ABOVE 12.0 CM. 
AR M. 


Fig. 5. 


CORRELATION OF I.S. ANDRSM. DIAMETERS IN 
GYNECOID AND PLATYPELLOID PELVES 


256 CASES 

121 CASES 128 CASES 
ABOVE 
9.0CM. 

11 DIFFICULT 2 DIFFICULT 

9% DIFFICULTY 1.6% DIFFICULTY 

I.S. 906M. 
6 CASES | CASE 
T | DIFFICULT 

BELOW 5 DIFFICUL 
en 83% DIFFICULTY 100 % DIFFICULTY 


BELOW 4.6CM. 46CM. ABOVE 46CM. 
RSM. 


Fig. 6. 


of the longer variety. The difficulty was doubled when the A.P.M. was under 
12.0 em. or the P.S.M. under 4.6 em. This did not hold true when the I.S. was 
9.0 em. or below. Then the A.P. diameters did not appear to affect the outcome 
of labor. There was routinely 35 per cent difficulty when the I.S. diameter was 
9.0 em. or below. 

Pelvic shape was considered next. Since the android pelvis is usually 
incriminated in midplane and outlet difficulty this group was removed, leaving 
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the gynecoid, platypelloid, and anthropoid, both pure and mixed forms. There 
was no change in the amount of difficulty in the four quadrants of the scatter- 
grams. The anthropoids were deleted next. No change noted. Finally any 
pelvis in which there were android or anthropoid characteristics, whether in 
the posterior segment or anterior segment, were deleted. Now there appeared 
to be a marked change (Figs. 5 and 6). Now the amount of difficulty in the 
larger pelves (right upper quadrant) was cut to one-third from 4.5 per cent 
to 1.5 per cent. There was no change in the relationship of pelves with longer 
I.S. diameters and shorter A.P. diameters (left upper quadrant). There were 
very few pelves left with I.S. diameters of 9.0 em. or less, but this group was 
essentially 100 per cent difficult. 


Comment 


Lilienfeld, Treptow, and Dixon® have demonstrated that classifying pelves 
is not a simple procedure. Two different observers agreed on the classification 
of the anterior segment 52 per cent of the time and ou the posterior segment 
59 per cent of the time. There is apparently no uniformity in evaluation of 
shape by different observers. Even more important Lilienfeld and co-workers 
have shown that when one individual classifies a pelvis more than once he will 
not agree with himself more than 62 per cent of the time. 

For the above reasons the author is not sure that pelvic shape enters ‘‘into 
the picture’’ when evaluating the midplane. From my own interpretation of 
pelvic shape as seen in the x-ray it seems to be of definite help. Android and 
anthropoid characteristics in the midplane increase difficulty in larger pelves 
by 3 times, while gynecoid and platypelloid pelves with short I.S. diameters 
are dangerous. What the results would be, if another observer repeated this 
work, would be highly conjectural. It would seem worth while for it to be 
repeated. 


Conclusions 


1. The classification of pelves by visual methods into gynecoid, anthropoid, 
platypelloid, and android is difficult. Consistency is lacking. 

2. An LS. of 9.0 em., A.P.M. of 12.0 em., and P.S.M. of 4.6 em. may be 
borderline in the midplane. 

3. Patients with pelves of any shape may have difficulty in the midplane 
regardless of size; 4.5 per cent when the diameters are above border line; about 
10 per cent when the I.S. is over border line and the A.P.M. or P.S.M. is below 
border line; and 35 per cent when the I.S. diameter is 9.0 em. or below. 

4, Patients with gynecoid and platypelloid pelves and I.S. over 9.0 em., 
A.P.M. over 12.0 em. and P.S.M. over 4.6 em. will probably have little trouble. 

5. An IS. diameter of 9.0 em. or less may be more dangerous in the 
gynecoid and platypelloid pelves than in android and anthropoid pelves. 

The author wishes to express his BE to the members of the Department of 


Roentgenology of the University of Maryland School of Medicine for their faithful and 
generous assistance in this study. 
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AN ANALYSIS OF FOUR HUNDRED CONSECUTIVE 
CESAREAN SECTIONS 


GEORGE S. Zarou, M.D., BrooK.yn, N. Y. 


(From the Department of Obstetrics and Gynecology, Norwegian Hospital) 


IDESPREAD interest in the use of cesarean section has developed in 

recent years, due to the increasing safety of the operation. Many 
authors’ have reported long series with little or no maternal mortality, and an 
increasing fetal salvage. This has been attributed to improvement in surgical 
technique, the availability of the antibiotics, the blood bank, and a broader 
knowledge in the field of anesthesia. As a result, liberalization of the indica- 
tions for cesarean section has taken place. D’Esopo? has shown that abdomi- 
nal section is slowly replacing the formidable midforeeps delivery, and that a 
cesarean section rate of approximately 6.0 per cent should be adequate to 
eliminate the trauma, both maternal and fetal, caused by difficult vaginal 
operations. He further points out that overutilization of the operation may 
develop. Although the results of the following survey have been gratifying 
from the standpoint of maternal mortality and infant survival, we feel that 
the cesarean section operation is still a formidable one, as demonstrated by 
morbidity rates and postoperative complications, and our object is to attempt 
to limit this trend toward overutilization. 


Material 


This survey includes 400 consecutive cesarean sections, done between 
April 15, 1944, and April 1, 1951. All operations were performed either by a 
member of the obstetric staff or by the obstetric resident under supervision of 
a staff member. All patients received adequate prenatal care. The average 
length of gestation was 38.4 weeks. The average postoperative hospital stay 
was 10.5 days. There were no Negro patients. Apart from this factor, the 
total of patients delivered comprised a heterogeneous group representing a 
cross section of the population of a large city. 

Incidence.—Table I shows the total and yearly incidence of section in our 
clinic. The total incidence is 1 per cent lower than the average for a repre- 
sentative group of hospitals in the eastern half of the country.* This we at- 
tribute, first, to the strict prenatal supervision given our patients, and, second, 
to the fact that there were no Negroes in this group. Kistner’ and D’Esopo? 
have pointed out the higher incidence of section in the Negro, due mainly to 
cephalopelvie disproportion. 

The rising annual incidence, as illustrated in Table I, has been brought 
out by many writers, and large series of consecutive sections with little or no 
maternal mortality would indicate that this trend is justifiable. The end 
results of liberalization of this procedure have been an increase in fetal 
salvage and a decrease in maternal trauma. 
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TABLE I. YEARLY INCIDENCE OF CESAREAN SECTIONS 


TOTAL CESAREAN INCIDENCE 
YEAR DELIVERIES SECTIONS (PER CENT) 
1944 923 19 2.06 
1945 1,155 25 2.16 
1946 1,461 56 3.83 
1947 1,696 70 4.13 
1948 1,664 72 4.33 
1949 1,652 74 4.48 
1950 1,622 84 5.19 
Total 10,173 400 3.93 


Age and Parity.—Table II shows the relation of age and parity to the num- 
ber of sections. The high incidence of cephalopelvie disproportion and previous 
section in patients of low parity accounts for the large number of operations in 
this group. Our policy of sterilization at the time of the third section has made 
the operative incidence low in women of high parity. The average age was 31.5 
years. The large number in primiparas, aged 35 years or over, were done in 
order to effect a higher fetal salvage. These patients were subjected to shorter 
trials of labor, and there was a reluctance to use Pituitrin and difficult vaginal 
operations. 


TABLE II, CESAREAN SECTIONS IN RELATION TO AGE AND PARITY 


AGE (YEARS) 


PARITY 17-24 | 25-34 | 35-44 | TOTAL 
Para o 42 75 70 187 
Para i 14 (gs 46 133 
Para ii 3 26 14 43 
Para iii 0 14 8 22 
Para iv 0 2 6 8 
Over para iv 0 2 5 fi 
Total 59 192 149 400 


Anesthesia.—Spinal anesthesia was employed for 377, or 94.3 per cent, of 
the cases. In 226 of these, Pentothal Sodium was used in combination with the 
spinal anesthetic following delivery. Twelve operations were performed under 
local and 11 under inhalation anesthesia. Ten of the latter were done because 
of severe hemorrhage. No maternal or fetal deaths were attributable to the 
anesthetic. We concur in the findings of Lull‘ that absence of narcosis in the 
infant, excellent relaxation during surgery, and a minimum of postoperative 
distention make this the anesthetic of choice for section. In our series, spinal 
headache was a negligible factor and serious abdominal distention rare, intes- 
tinal drainage being required in only 2 cases. As pointed out by Kistner,’ 
the trained anesthesiologist is an important addition to the cesarean section 
team. 

Indications.—Table III shows the primary indications for operation. Sec- 
ondary indications were present in many cases. 

In the previous section group, it has been our policy to adhere to reopera- 
tion, especially since 60 of the repeat sections were done for cephalopelvic 
disproportion initially. Labor taxes not only the old uterine scar but the 
obstetrician as well. A small number of patients admitted in active labor, 
the head well engaged and the cervix partially dilated, were delivered vagi- 
nally. 

In the disproportion group, 81 patients received a trial of labor, while 32 
did not. The latter included 5 cases of pelvic deformity incompatible with 
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vaginal delivery, one hydrocephalic infant, 2 patients with dermoid cysts in 
the cul-de-sac, and 3 with myomas in the lower uterine segment. The re- 
mainder of the 32 cases were classified as absolute disproportion by x-ray 
pelvimetry and clinical evaluation. Of the patients receiving a trial of labor, 
36 were in labor over 12 hours, and 22 had ruptured membranes over 12 hours. 
Four per cent of the total sections were done in multiparas for disproportion. 
A history of stillbirth or neonatal death was present in 11 of these cases, and of 
prolonged labor and difficult vaginal delivery in all. Dill® has emphasized the 
frequency with which disproportion occurs in the multipara. 


TABLE III. PRIMARY INDICATIONS FOR CESAREAN SECTION 


NUMBER OF INCIDENCE 

INDICATIONS CASES (PER CENT) 
Previous cesarean section 125 31.25 
Cephalopelvie disproportion 113 28.25 
Placenta previa 57 14.25 
Pre-eclamptic toxemia 19 4.75 
Uterine inertia 18 4.50 
Malpresentations 18 4.50 


Breech in elderly primipara 
Transverse presentation 
Large breech 
Brow presentation 

Previous gynecological surgery 11 2.75 
Previous vaginal plastic 
Previous myomectomy 
Previous hysterotomy 
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Premature separation of placenta 8 2.00 
Elderly primipara 5 1.25 
Prolapse of umbilical cord 5 1.25 
Fibromyomas of the uterus 4 1.00 
Rising Rh antibody titer 4 1.00 
Essential hypertension 3 0.75 
Chronic nephritis 3 0.75 
Diabetes mellitus 3 0.°5 
Rheumatic heart disease 3 0.75 
Partial rupture of a rudimentary horn 

of the uterus 1 0.25 


Thirty-nine of the 57 sections performed for placenta previa were done in 
the last three and one-half years of the series. This demonstrates the more 
liberal use of cesarean section in recent years. Sterile vaginal examination 
was done in 44 cases. Severe blood loss and shock made vaginal examination 
impractical in the remainder. Cystography has proved an unsatisfactory 
diagnostic aid. Twenty-three patients had central placenta previa, and blood 
loss in excess of 500 ¢.c. was present in 18. 

Attempt is made to accomplish vaginal delivery in cases of partial pla- 
centa previa when blood loss is minimal and the cervix ripe, especially in the 
multipara. 

Our treatment in pre-eclampsia depended on the condition of the cervix, 
parity, severity of symptoms, and response to therapy. In the group sectioned, 
the cervix was unfavorable, and all resisted vigorous treatment. Sixteen of 
the 19 were primiparas. 

Of the group operated upon for uterine inertia, all had apparently ample 
pelves. With the increasing use of the Pituitrin infusion, the need for section 
should decrease for this complication. 

Our policy is to deliver abdominally those patients who have had previous 
gynecological surgery, especially the myomectomy patient in whom the uterine 
cavity had previously been entered. One operation was done for previous 
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hysterotomy followed by repair of a ureterovaginal fistula. Earlier in the 
series, 4 sections were done for rising Rh antibody titer. There was an asso- 
ciated 50 per cent infant mortality. Since then, experience has taught us that 
cesarean section before term offers no advantage to the potentially erythro- 
blastotic infant. Similarly, 3 sections were done in cardiac patients in the 
earlier years. It has proved more efficacious to allow these patients to undergo 
labor and vaginal delivery. Section is resorted to only when there is an addi- 
tional obstetrical complication. 


Type of Cesarean Section and Other Operative Procedures 


Of the 400 cases, 91.5 per cent were of the low flap type. We have used 
this section routinely with favorable results, and have reserved the classical 
type for emergency cases where speed in operating time is important for ma- 
ternal or fetal survival. Although classical section is advocated by some in 
placenta previa, we have used the low flap type. Avoiding incision over the 
placental site seems to offer little advantage. Heffernan® has emphasized the 
greater safety of the low flap operation. 

Our experience with the extraperitoneal section is limited and our number 
of grossly infected patients few. However, in view of the comparatively low 
morbidity rate and the great number of potentially infected patients, as evi- 
deneced by long periods of ruptured membranes, it seems reasonable to assume 
that the low flap section combined with the antibiotics favorably handles the 
majority of cases for which the extraperitoneal section may unnecessarily be 
utilized. 

Table IV shows the morbidity in relation to the type of section. Morbidity 
is defined as a temperature elevation of 100.4° or more during any two post- 
partum days, exclusive of the first 24 hours. The lowest morbidity was found 
in the low flap section. The comparative strength of the scar cannot be com- 
pared, since we have had no ruptures of section sears. It is generally agreed, 
however, that the classical section offers the greater hazard of rupture. 


TABLE ITV. RELATION OF MORBIDITY TO TYPE OF CESAREAN SECTION 


TOTAL MORBIDITY MORBIDITY 

TYPE OF OPERATION CASES CASES (PER CENT) 
Low flap 366 95 25.98 
Classical 28 8 28.57 
Extraperitoneal 6 3 50.00 
Total 400 106 28.50 


Other surgical procedures are shown in Table V. In general we do not 
approve of surgical procedures incidental to cesarean section. The Pomeroy 
tubal ligation is an exception to this rule. Of the eight myomectomies, five 
were for myomas in the line of the incision, and three for pedunculated fi- 
broids. One patient was operated upon because of a partial rupture of a rudi- 
mentary uterine horn during the seventh month of gestation. The fetus, 
which weighed 900 grams, was stillborn. 


TABLE V, OTHER SURGICAL PROCEDURES 


Pomeroy tubal ligation 4 
Myomectomy 

Repair of perforation of bladder 

Cesarean hysterectomy 

Right salpingo-oophorectomy 

Repair of umbilical hernia 

Right oophorectomy 
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Maternal Morbidity and Postoperative Complications 


As illustrated in Table VI, prophylactic penicillin has caused a decline in 
the morbidity rate. The average number of postoperative hospital days was 
10.5. ‘This decrease is largely due to early ambulation in addition to the anti- 
bioties. Table VII reveals that in general the morbidity has been directly pro- 
portional to the length of labor and the length of time the membranes have 
been ruptured. 


TABLE VI. RELATION OF MORBIDITY TO THE USE OF PROPHYLACTIC PENICILLIN 


NUMBER OF TOTAL MORBIDITY 

MORBID PATIENTS CASES (PER CENT) 
Prophylactic penicillin given 24 178 13.48 
Prophylactic penicillin not given 82 222 36.94 
Total cases 106 400 28.50 


TABLE VII. RELATION OF MORBIDITY TO CONDITION OF MEMBRANES AND DURATION OF LABOR 


| LABOR OR LABOR OR 
RUPTURED LABOR OR LABOR OR RUPTURED 
MEMBRANES RUPTURED RUPTURED MEMBRANES 
NO UP TO 12 MEMBRANES | MEMBRANES OVER 36 TOTAL 
LABOR HOURS 13-24 HOURS | 25-36 HOURS HOURS CASES 
No. of cases 283 60 34 9 14 400 
No. of morbid 
patients - 61 20 12 5 8 106 
Morbidity 
(per cent) 21.55 33.33 35.29 55.55 57.14 28.50 


TABLE VIII. POSTOPERATIVE COMPLICATIONS 


Postoperative Distention 
Mild 61 
Severe 6 

Endometritis 

Postoperative hemorrhage 

Pyelitis 

Wound infection 

Acute pharyngitis 

Thrombophlebitis 

Transfusion reaction 

Cystitis 

Mastitis 

Evisceration 

Postpartum eclampsia 

Pneumonia 

Atelectasis 

Congestive heart failure (mild) 

Pulmonary infarction 

Laparo-uretero-uterine fistula 

Hematoma of wound (small) 

Degenerating fibroid 

Protracted vomiting 

Acute coronary thrombosis 

Paralytiec ileus 

Pelvic abscess 

Acute bronchitis 

Postpartum psychosis 

Acute rheumatic endocarditis, congestive failure, 
pulmonary infarction, and death 


bo 


The postoperative complications are listed in Table VIII. There was one 
maternal death in this series, or an incidence of 0.25 per cent. The patient was 
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a 25-year-old primigravida with rheumatic heart disease. She was hospitalized 
during the fifth month of gestation for cardiac decompensation. In the thirty- 
sixth week she was admitted again for elective section. Postoperatively she 
developed a recurrence of acute rheumatic fever, and signs of congestive fail- 
ure on the eighth postoperative day. She died on the nineteenth postoperative 
day. Autopsy revealed acute rheumatic fever, endocarditis, and pulmonary 
infarction. 


Fetal Mortality 


Although the general erroneous opinion exists that fetal hazard is greater 
with section than with vaginal delivery, this is not upheld when the complica- 
tion for which the operation was done and the corrected infant mortality are 
taken into consideration. As illustrated in Table IX, the gross infant mortality 
was 5 per cent. Corrected, it was 2.75 per cent, which is the approximate rate 
we have found for vaginal delivery. Thus it appears that section offers no 
added hazard to the infant aside from the emergency for which the operation 
is being performed. 


TABLE IX. INFANT MORTALITY 


BELOW 
2,500 
BELOW GRAMS OVER 
NO. 1,000 ( PRE- 2,500 STILL- NEONATAL 
INDICATIONS CASES GRAMS MATURE) GRAMS BIRTHS DEATHS 
Placenta previa 8 2 6 0 a + 
Premature separation 
of placenta 3 1 2 0 3 0 
Severe pre-eclampsia 2 1 1 0 0 2 
Erythroblastosis 2 0 0 2 0 2 
Partial rupture of 
rudimentary horn of 
uterus 1 1 0 0 1 0 
Previous hysterotomy 1 0 1 0 0 1 
Previous section 1 0 0 1 1 0 
Brow presentation 1 0 1 0 0 1 
Diabetes mellitus 1 0 0 1 0 1 
Total 20 5 11 4 9 11 


Summary and Conclusions 


1. A seven-year survey of 400 consecutive cesarean sections is presented. 
All patients received adequate prenatal care, either by the private physician 
or through the clinic. 


2. In 10,173 deliveries, there was a total incidence of 3.93 per cent. A 
rising annual incidence was noted. This incidence seems justifiable in view 
of the decreasing maternal risk and the better fetal prognosis, especially in 
conditions such as placenta previa and uterine inertia. 


3. Most of the operations were performed on para o and para i patients, 
due to the prominence of cephalopelvie disproportion and previous section in 
this group. Elderly primiparas account for 17.5 per cent of the total sections. 


4. Ninety-four and three-tenths per cent of the operations were done 
under spinal anesthesia. There were no maternal or fetal deaths attributable 
to the anesthesia. We have reserved inhalation anesthesia for patients present- 
ing severe hemorrhage and shock. 
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5. The indications for cesarean section are discussed. Cephalopelvic 
disproportion, previous section, and placenta previa were the major causes. 
The incidence in placenta previa is increasing. 

6. Ninety-one and five-tenths per cent of the operations were of the low 
flap variety. Classical section is done only where speed in operating time is 
important. We have found little place for extraperitoneal cesarean sections. 
Morbidity rates are lowest with the low flap section. Over-all morbidity was 
28.50 per cent. 

7. Morbidity was markedly lowered in patients receiving prophylactic 
penicillin, and increased proportionately to the length of labor or ruptured 
membranes. 

8. There was one maternal] mortality, or a rate of 0.25 per cent. 

9. Corrected fetal mortality is not higher than in vaginal delivery. 


The author wishes to thank Drs. Bruce Harris, Sr., and Bruce Harris, Jr., for their aid 
in the preparation of this paper. 
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RESULTS FOLLOWING THERAPEUTIC ABORTION IN 
PULMONARY TUBERCULOSIS 


GEORGE SCHAEFER, M.D., Forest His, N. Y., AND Harry H. Epstein, M.D., 
JAMAICA, N. Y. 


(From the Departments of Obstetrics and Gynecology and of Medicine, Triboro Hospital) 


HE importance of the problem of pregnancy complicating tuberculosis is 

attested by the more than 32,000 pregnancies that occur in tuberculous women 
in the United States annually. Although the mortality from tuberculosis in 
women of the childbearing age has dropped from 70 per 100,000 in 1930 to 
24 per 100,000 in 1949,1\? tuberculosis is still the leading cause of death in 
this group of women. The recent advances in the medical and surgical treat- 
ment of tuberculosis plus the decline in maternal mortality from 60 per 10,000 
in 1932 to 10 per 10,000 in 1950 make the older statistics obsolete and suggest 
a revision of our previous teachings when tuberculosis and pregnancy are 
combined. 

Today, no well-informed physician advises his tuberculous patients as did 
Young*®: “If a virgin, no marriage; if married, no pregnancy; if pregnant, 
no confinement.” Most writers now agree that therapeutic abortion for pul- 
monary tuberculosis is not indicated after the first trimester of pregnancy.* * ° 
However, some men still advocate therapeutic abortion in the presence of active 
tuberculous disease during the first trimester of pregnaney.”’° It is with this 
aspect of the problem that this paper is concerned. 


Material and Methods 


We have reviewed the case histories of 63 patients who had therapeutic 
abortion performed for pulmonary tuberculosis at Sea View and Triboro Hos- 
pitals and compared the results with those of 407 patients who had full-term 
deliveries. A majority of the cases were seen by one or both of us as obstetri- 
cian or phthisiologist. The results of the full-term deliveries at Sea View 
Hospital have been reported in the literature.‘ 7” 

At Sea View Hospital from 1920 to 1945, 49 therapeutic abortions were 
performed for pulmonary tuberculosis and 340 full-term deliveries occurred. 
At Triboro Hospital there were 14 therapeutic abortions from 1940 to 1950, 
during which time 67 patients were delivered. 


Incidence 


The incidence of therapeutic abortion for pulmonary tuberculosis in six 
large obstetrical services is shown in Table I. 

However, the figure for each hospital is dependent on the number of pa- 
tients with tuberculosis treated there. For example, at Bellevue Hospital, 18.3 
of every 1,000 pregnant patients have tuberculosis, whereas at the New York 
Lying-In, 8.2 per 1,000 are treated for tuberculosis and pregnancy. The inci- 
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dence of therapeutic abortion at Bellevue is 0.63 per cent compared to 0.11 per 
cent at the New York Lying-In. The average incidence at these institutions is 
0.2 per cent. 


When we considere the incidence of therapeutic abortion at tuberculosis 
hospitals, the figure is much higher. The average incidence of therapeutic 
abortion at six large tuberculosis hospitals (Royal Edward, Elizabeth Steel 
Magee, Glen Lake Sanitarium, Toronto University Hospital, Sea View, Triboro) 
is 14.0 per cent. In other words, abortion is performed in one of every seven 
patients treated for tuberculosis who is pregnant. 


TABLE I. INCIDENCE OF THERAPEUTIC ABORTION FOR PULMONARY TUBERCULOSIS 
IN SIX GENERAL HOSPITALS 


| YEARS | PER CENT 

Bellevue : 1935-1946 0.63 
Chicago Lying-in 1931-1939 0.12 
Johns Hopkins 1896-1934 0.28 
Margaret Hague 1931-1939 0 

New York Lying-In 1932-1949 0.11 
Royal Victoria 1935-1946 0.12 

Classification 


Krause** believes the usual and average study of pregnancy and tubercu- 
losis “limps through a morass of slipshod data and the erudest of handling of 
evidence to a palpably questionable conclusion.” Several reasons for this are 
apparent. Pulmonary tuberculosis is variously designated as progressive or 
stationary, active or inactive, open or closed, exudative or productive, mani- 
fest or latent, acute or chronic, and the disease may be unilateral or bilateral. 
These designations give no basis for an exact comparison. Yet, we are fully 
aware that the outcome in a patient with far-advanced tuberculosis is worse 
than in one with minimal or arrested disease, whether the patient is pregnant 
or not. We have chosen the classification of the National Tuberculosis Associa- 
tion which divides pulmonary tuberculosis into far-advanced, moderately ad- 
vanced, minimal, and arrested disease, since this is the one in general use. 


The follow-up of our patients has averaged five months in the hospital 
after delivery. The median duration in the hospital after therapeutic abortion 
was three months. Some eases were followed in the out-patient department for 
several years. We believe that any ill effect of pregnancy, labor, or abortion 
should become manifest within three months of either delivery or operation. 

As “Died” are listed those patients who died of tuberculosis within three 
months of delivery or abortion. Under “Progressed” are those patients whose 
tuberculosis became progressively worse and who died more than three months 
after delivery or abortion. The “Unchanged” column includes all the arrested 
eases and all other categories in which pulmonary disease remained stationary 
during pregnancy and for three months after delivery or abortion. “Im- 
proved” are those patients who, on both clinical and x-ray findings, showed 
a diminution in the tuberculous disease. 


Statistics 


Table II shows the results in 63 patients on whom therapeutic abortion 
was performed for pulmonary tuberculosis. 

All the deaths following therapeutic abortion were in patients with far- 
advanced tuberculosis. Four died within three months and 8 progressed and 
died three months or more after abortion. The total of 12 patients who died 
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comprises 19 per cent of the 63 patients who had abortions. Fifty-seven per 
cent of the patients showed no change in their condition three months after 
abortion and 24 per cent were improved. 


TABLE II. RESULTS FOLLOWING THERAPEUTIC ABORTION, SEA VIEW AND TRIBORO HOSPITALS 


STAGE OF TOTAL 
TUBERCULOSIS NUMBER DIEL PROGRESSED | UNCHANGED IMPROVED 
Far advanced 41 4 8 22 7 
Moderately advanced 13 0 0 6 7 
Minimal 4 0 0 3 1 
Arrested Vs 5 0 0 5 0 
Total 63 4 8 36 15 
Per cent 100 6 BIB! 57 24 


We have compared the results following therapeutic abortion with those 
following full-term delivery to note the value, if any, of terminating pregnancy 
in a patient with pulmonary tuberculosis. These are shown in Table III. 


TABLE III. RESULTS FOLLOWING FULL-TERM DELIVERIES 


STAGE OF TOTAL 


TUBERCULOSIS | _ NUMBER DIED PROGRESSED | UNCHANGED IMPROVED 
Far advanced 181 47 25 62 47 
Moderately advanced 100 2 1 43 54 
Minimal 79 1 0 23 55 
Arrested 47 0 0 47 0 
Total 407 50 26 175 156 
Per cent 100 12 6 43 39 


Of the 76 deaths following full-term delivery, all but 4 were in the far- 
advanced group. Two patients with moderately advanced disease died of post- 
partum hemorrhage in the early 1930’s before blood banks were available. One 
patient with moderately advanced disease progressed after a prolonged labor 
following which a cesarean section was done in 1939. The one patient with 
minimal disease who died had a pulmonary embolus 48 hours after delivery. 


Of the total of 407 patients who delivered, 43 per cent were unchanged 


(compared to 57 per cent unchanged after abortion) and 39 per cent were im- 
proved (compared to 24 per cent improved after abortion). 

The total number of patients who died and who progressed, 18 per cent, 
following full-term deliveries was almost identical with the 19 per cent who 
died or progressed after therapeutic abortion. However, following full-term 
delivery, two-thirds of the patients who died did so within three months of 
delivery, whereas one-third of the patients who died after therapeutic abortion 
succumbed within three months. 

Sinee all the deaths from tuberculosis in the abortion group and all except 
one in the full-term delivery group occurred in patients with far-advanced dis- 
ease, we have analyzed the results in this group of patients. All the patients 
with far-advanced disease who had therapeutic abortions were admitted to the 
hospital in the first trimester of pregnancy. However, 70 of the 76 patients 
who died or progressed after full-term delivery, 92 per cent, were admitted 
after the first trimester. Many of these had extensive far-advanced disease 
and died shortly after delivery before active treatment could be instituted. 
This accounts for the large number of pe.ients in the full-term group who died 
within three months of delivery, 66 per cent, compared to the smaller number, 
33 per cent, who died within three months of therapeutic abortion. 

In order to judge the results following abortion and full-term delivery in 
patients with similar lesions, we have compared the far-advaneed patients ad- 
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mitted in the first four months of pregnancy. There were 43 patients with 
far-advanced disease admitted in the first four months of pregnancy who had 
full-term deliveries. These results are shown in Table IV. 


TABLE IV. RESULTS IN PATIENTS WITH FarR-ADVANCED DISEASE ADMITTED IN First Four 
MONTHS OF PREGNANCY 


| PER CENT PER CENT PER CENT PER CENT 

NUMBER | DIED PROGRESSED | UNCHANGED IMPROVED 
Therapeutic abortion 41 10 20 53 17 
Full-term delivery 43 7 7 57 49 


Ten per cent of the patients with far-advanced disease who had thera- 
peutic abortion died within three months and 20 per cent died after three 
months, compared to 7 per cent of the patients with full-term deliveries ad- 
mitted in the first four months of pregnancy who died within three months and 
7 per cent who died after three months. Fifty-three per cent of the patients 
having therapeutic abortion were unchanged, compared to 37 per cent who 
were unchanged after full-term delivery. Seventeen per cent of the patients 
were improved after therapeutic abortion compared to 49 per cent after full- 
term delivery. The fact that almost one-half the patients (49 per cent) with 
far-advaneced disease who were admitted in the first four months of pregnancy 
were improved was noted and will be discussed later. 

Tuberculosis is such an insidious disease that the patient may not become 
aware of it until it is far advanced. In a previous report,!” one of us had shown 
that in those patients known to have tuberculosis before the onset of preg- 
nancy, the mortality was 14 per cent compared to 28 per cent for those in whom 
the tuberculosis was first discovered during pregnancy. We had noted clini- 
eally that those patients admitted to the hospital late in pregnancy who had 
not been treated previously usually had far-advanced disease and did very 
poorly. Statistical analysis of this is shown in Table V. 


TABLE V. RESULTS IN PATIENTS WITH FAR-ADVANCED DISEASE FOLLOWING FULL-TERM 
DELIVERY ACCORDING TO TRIMESTER OF PREGNANCY AT WHICH TREATMENT 
FOR TUBERCULOSIS WAS INSTITUTED 


PER CENT PER CENT | PER CENT PER CENT 

ADMITTED NUMBER DIED PROGRESSED | UNCHANGED | IMPROVED 
During first trimester 43 7 7 37 49 
After first trimester 138 32 16 33 19 


Seven per cent of the patients admitted in the first four months died com- 
pared to 32 per cent who died of those admitted after the first four months. 
Seven per cent progressed and died after three months of those admitted in the 
first four months compared to 16 per cent admitted after the first four months. 
Of the 48 per cent of the patients admitted after the first four months who died 
or progressed, two-thirds died within three months. The percentages of pa- 
tients unchanged were almost identical, 37 per cent and 33 per cent. However, 
only 19 per cent of those admitted after the first four months improved, com- 
pared to 49 per cent who improved when admitted in the first trimester. 


Most of the 43 patients admitted in the early months of pregnancy were 
treated actively for their tuberculosis. In addition to bed rest, treatment con- 
sisted of pneumothorax (13 patients), pneumothorax and pneumonolysis (4 
patients), thoracoplasty (5 patients), and pneumothorax and thoracoplasty 
(2 patients). The three patients (7 per cent) who died and the three patients 
(7 per cent) who progressed had such far-advanced bilateral disease that no 
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other treatment besides bed rest could be instituted. By comparison, of the 
21 patients (49 per cent) who improved, 15 received more active treatment 
than bed rest. 

Such active treatment was not possible in the 138 patients admitted after 
the first trimester of pregnancy for most of these patients presented themselves 
in the last few weeks of gestation, many with bilateral extensive disease. 
Pneumothorax could frequently not be instituted because of adhesions and 
thoracoplasty was not feasible so close to term. 

Of the 41 patients with far-advanced disease who had abortions, active 
treatment was not begun immediately in the majority of cases. The tendency 
was to await the termination of the pregnancy and recovery from the opera- 
tion, usually a period of 6 to 8 weeks or longer, before starting active treat- 
ment for the tuberculosis. Thus, 27 of the 41 patients who had abortion were 
treated with bed rest and, of these, 48 per cent died or progressed. The 14 
patients who had treatment before abortion were all receiving pneumothorax 
before the onset of pregnancy and this was continued. None of this group 
of 14 patients died, 71 per cent were unchanged, and 29 per cent were im- 
proved. 

In addition to the fact that active treatment for the tuberculosis was not 
instituted as quickly in the abortion group as it was in those patients having 
full-term deliveries who were admitted in the first trimester, there was a differ- 
ence in the duration of stay in the hospital in these two groups. The average 
stay in the hospital for patients who had full-term deliveries was five months 
after delivery, plus six months before delivery for those admitted in the first 
trimester—a total of eleven months. The median stay in the hospital after 
therapeutic abortion was three months. Many of the patients on whom thera- 
peutic abortion was performed signed themselves out of the hospital soon after 
the termination of the pregnancy and refused further treatment. The longer 
period of hospital treatment received by those patients who had full-term de- 
liveries was responsible for the better results in this group. 

Stewart and Simmonds™ compared the results in a group of tuberculous 
women with active disease with those following therapeutic abortion, full-term 
delivery, and in nonpregnant patients. Their results are shown in Table VI. 


TABLE VI, RESULTS IN ACTIVE CASES (STEWART AND SIMMONDS) 


THERAPEUTIC FULL TERM 


ABORTION DELIVERY NONPREGNANT 
NO. | PERCENT NO. | PERCENT | NO. | PERCENT 
Better 7 35 11 36.6 42 36.8 
Stationary 5 25 1] 36.6 35 30.7 
Worse 4 20 4 13.3 16 14 
Dead + 20 4 13.3 21 18 


These results show that the mortality after therapeutic abortion was 
higher than after full-term delivery and that the mortality in the nonpregnant 
group was not lower than in those pregnant women who delivered full-term 
infants. 

These authors also compared a group of 125 nonpregnant patients with 
a group of 166 pregnant patients, all of whom had arrested or quiescent tuber- 
culosis. In the pregnant group, 36 had therapeutic abortions and 130 had full- 
term deliveries. There were no maternal deaths in either pregnant or nonpreg- 
nant patients and approximately 90 per cent in each group showed no change 
or were improved. 

Barone and co-workers, found that, in their patients with far-advanced 
tuberculosis, 43 per cent died after therapeutic abortion, compared to 37 per 
cent who died after full-term delivery. 
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It has been generally accepted that therapeutic abortion should not be 
performed after the first trimester because the operative procedure required 
is more harmful than delivery at term. In our 63 patients, 20 were beyond the 
first trimester. Eight of the twenty, or 40 per cent, died. All these patients 
had vaginal or abdominal hysterotomies. Of the 43 patients within the first 
. trimester who had the pregnancy terminated by dilatation and curettage, 4, 
or 11 per cent, died. 


Comment 


Even the most careful evaluation of clinical and statistical data in preg- 
nancy and tuberculosis is open to criticism. One cannot evaluate the sensi- 
tivity of a patient to the tuberculin antigen, her resistance to the disease, her 
response to medical and surgical procedures, or her psychological attitude to 
treatment and recovery. Nor can one prognosticate which woman will do well 
during pregnaney and which one will have a decrease in her resistance. All 
these factors vary in different women and at different times in the same woman. 
It may well be that pregnancy exerts a harmful effect on tuberculosis in those 
women, who, without tuberculosis, would naturally tolerate pregnancy poorly, 
and a harmless effect on those tuberculous women, who, without tuberculosis, 
would stand pregnancy well and even have their general condition improved 
by pregnancy. 

The crux of the problem is how to treat the patient with far-advanced 
tuberculosis who first comes under your care in the early months of pregnancy. 
Many men have advised routine therapeutic abortion for these patients. How- 
ever, the results in our cases seen early in pregnancy show that abortion did 
not improve the results. Thirty per cent of the patients with far-advanced 
disease whose pregnancies were aborted died or progressed compared to 14 
per cent who died or progressed when the pregnancy was permitted to con- 
tinue to term and active treatment for the tuberculosis was instituted. 

The fact that the patients who had full-term deliveries also remained in 
the hospital for a longer period than did those who had abortions is also sig- 
nificant in the better results obtained in the former group. It might be argued, 
therefore, that it is best to terminate the far-advanced tuberculous patient’s 
pregnancy immediately and keep her in the hospital longer after operation. 
We do not know what the results following such a procedure would be. We 
do know from experience that by the time an adequate work-up has been 
carried out with sputa analyses, gastric analysis, x-rays, tomographic studies, 
ete., and the patient is seen by both medical and obstetrical services, several 
weeks have elapsed. Furthermore, the chest surgeons prefer to wait several 
weeks after abortion to perform radical chest surgery because operative bleed- 
ing is diminished after such a period. We have also been aware that many 
patients whose pregnancies are aborted refuse further treatments for their 
tuberculosis and sign themselves out of the hospital against advise. 


Conclusions 


1. Therapeutic abortion per se does not stop the progression of far-ad- 
vanced pulmonary tuberculosis. 

2. The end results after full-term delivery are no worse than those after 
therapeutic abortion in the tuberculous patient. 

3. The prognosis in pulmonary tuberculosis complicating pregnancy is in- 
fluenced by the type and extent of the disease and by the institution of early 
and adequate treatment. 
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THE INTERACTION OF HORMONE-INDUCED TISSUE GROWTH AND 
VITAL INORGANIC ELEMENTS IN UTERINE CARCINOGENESIS 


J. Horsaver, M.D., Cincinnati, OnTO 


IEXCENT attempts at the identification of single etiological factors in the 

mechanism of carcinogenesis in the uterus and the mammary gland tend to 
give first importance to endocrine dysfunction. By contrast, the present ap- 
proach to the problem distinguishes between originating causes, such as certain 
essential principles relative to menstruation and gestation, and precipitating 
causes of uterine carcinoma, principally functional abnormalities of the pitui- 
tary-adrenal-ovarian system. Current discussions postulate an estrogen-cancer 
relationship and regard endometrial hyperplasia as resulting solely from over- 
stimulation of the uterine mucosa by excessive quantities of estrogens and, con- 
sequently, the precursor of uterine malignancy. Observations of coexistent 
or preceding endometrial hyperplasia, and its not infrequent association with 
granulosa- and theca-cell tumors of the ovary capable of abnormal estrogen 
production served as the basis for this view.> Qualified opinion of others, how- 
ever, who never observed early carcinoma arising from hyperplastic epithelium 
defines hyperplasia and carcinoma of the endometrium as wholly distinet and 
separate entities, and points to the lack of any experimental demonstration of 
the induction of fundal carcinoma by an exeess of estrogens. 

Incidental to the controversial argumentation concerning the potential 
carcinogenicity of estrogens in uterine carcinoma, a survey of the essential 
factors involved in the origin of endometrial hyperplasia may serve to clarify 
some aspects of the response of the hormone-sensitive endometrium to an altered 
internal environment. Definite data are at hand that demonstrate a direct 
correlation between that endometrial lesion and quantitatively abnormal pitui- 
tary influence. In our attempts to throw some light on the nature of its 
endocrine background, experiments designed to produce a status of pituitary- 
adrenal-ovarian imbalance were carried out in guinea pigs with the weekly 
intramuscular implantation of strips of anterior-pituitary substance obtained 
from oxen. The experiments extended over four to five weeks and resulted in the 
production of overgrowth of the epithelial and stromal elements of the endo- 
metrium of both the cystic and the adenomatous types, attended with occasional 
polyp formation, paralleling in every detail the characteristic aspects of endo- 
metrial hyperplasia.’* " Of late, Burch reinvestigated the subject using our 
technique and found our results meticulously correct.’ It was of interest to 
record the occurrence of discernible phenomena of hyperplasia of the adrenal 
cortex in our experiments. Pituitary implantations in spayed animals produced 
a different endometrial pattern, revealing actively proliferating tortuous glands 
throughout the normally inactive basalis with scanty intervening connective 
tissue, reminiscent of the menopausal type of endometrial hyperplasia known 
to occur concomitantly with malignancy of the endometrium, and reflecting the 
response to pituitary-adrenal stimuli. No direct correlation, however, of these 
stimuli and the development of uterine malignancy was demonstrable. 


136 


CONCEPT OF UTERINE CARCINOGENESIS 137 

With evidence of the carcinogenic effect per se of the estrogenic or pituitary 
influence on the endometrium lacking, attention shifts to the consideration of 
endogenous principles which may condition the endometrium to malignant 
degeneration. Data as to the selective affinity of the endometrium for arsenic 
had been obtained from studies on the presence of arsenic in uterine carcinoma 
and its variations incident to pituitary irradiation.‘ On the assumption that 
alterations of the endocrine balance resulting from the overactivity of trophic 
hormones of the anterior pituitary may be implicated in the growth of uterine 
carcinoma, pituitary inhibition by the application of x-rays was attempted and 
in some measure achieved.1» Gautier and Riess independently established the 
presence of arsenic in menstrual blood and in the uterine mucosa. Using Klein- 
mann’s method of identification, H. Guthmann demonstrated the constancy of 
the arsenic level in the interval of the menstrual cycle, with a rise of the blood 
level of approximately 40 per cent preceding the onset of menstruation. The 
highest arsenic content of the uterine mucosa occurred during the second half 
of the cyele. Analysis of the endometrial tissues in hyperplasia and in carcinoma 
yielded remarkably high figures.2 The investigations of Fisher-Wasels and 
Bungeler, Choldin, and Askanazy demonstrated that unlike cancerigenic irritants 
arsenic does not play the role of a primary stimulus that induces the develop- 
ment of carcinoma locally, but is remarkable for the generalized effect in which 
malignancy is associated with the additional action of other factors. Embryonic 
tissue was found particularly susceptible to the cancerigenic influence of arsenic. 
According to Eggers* and Neubauer,‘ arsenic should be regarded as ‘‘an agent 
that causes a decided increase in the predisposition to carcinoma whose appear- 
ance after a latent sensitizing period of long duration may be facilitated by 
the action of an irritant which in ordinary conditions might be inadequate. ’’ 

The essential role of small quantities of inorganic constituents in both 
normal and deranged intermediary metabolism, particularly in regard to the 
functional association of metals with enzyme activities, is generally recognized. 
The remarkable increase of arsenic, copper, and zine in the blood during gesta- 
tion is a case in point. Arsenic exerts a decided stimulus on hematopoiesis and 
produces an increase in reticulocytes while in plants a measurable growth- 
promoting action is noticeable. If the data detailed are viewed in the aggre- 
gate, an integrated concept of a complex mechanism contingent upon a num- 
ber of determining factors involved in the origin of endometrial carcinoma 
emerges, comprising the latent preparation of the uterine mucosa for subse- 
quent estrogenic stimulation by the prolonged action of arsenic and the meno- 
pausal alterations of the hormonal status acting on the pituitary-sensitive 
endometrium as etiological agents. The multiple associations of fundal ecar- 
cinoma with hypertension and diabetes suggest a common etiological factor. 
From recent observations there is suggestive evidence that the heightened 
basophilic activity between the fourth and fifth decades (Sevringhaus), as the 
result of the deficiency of ovarian steroids which normally inhibit the action 
of the anterior lobe particularly in regard to the gonadotropins, may provide 
the answer. In accord with the recent tendency to interrelate the tissue 
growth effect in some way with the tumorigenic influence of the pituitary, it 
bears emphasis that cogent evidence of an intense depressing effect on baso- 
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phile adenoma of pituitary irradiation (Cushing, Bromley) serves to bring into 
view the merit of further evaluation of this procedure in compliment of local 
radiation. 

Recent observations on the effect of progesterone in carcinoma of the 
cervix (Roy Hertz) enlarge the field of inquiry into ingredients possessing 
potentially inhibiting functions in certain quantitatively abnormal endocrine 
activities. The interesting reports of the absence of corpora lutea from the 
ovaries in the majority of endometrial carcinoma (Speert, Dockerty) supple- 
ment the data just presented. It is also of interest to record recent evidence 
obtained in three personal observations of reversible cell responses in active 
cervical basal cell hyperplasia following the administration of rather large 
doses of progesterone. The inhibiting effect of corpus luteum medication in 
functional bleeding and in threatened abortion, stressed by the writer in 1920, 
has received general recognition.'* 

Our description of the proliferative events in the endocervix during gesta- 
tion, now amply confirmed, with the occurrence at term of structural formations 
resembling ‘‘intraepithelial malignant growth,’’ yet lacking the criteria of true 
malignancy, evoked considerable comment as to their significance in relation to 
the genesis of carcinoma of the uterine cervix.*° Concurrently, the experimental 
production of remarkable proliferative activity of the cervical epithelium by 
the administration of pituitary and ovarian principles served to designate them 
as specific activators of growth phenomena in the uterine cervix.’° The re- 
markable response of both the endometrium and the endocervix to hormonal 
stimulation indicates that they have retained some of their embryonic potentiali- 
ties. Abnormal epithelial growth is currently viewed as the result of a dis- 
turbance of the physiological coordination of specific tissue hormones and 
enzymes—oxidative systems in particular. The recognized inhibition of intra- 
cellular oxidation by estrogens and the anterior pituitary bears on the subject 
under consideration. 


Summary 


The concept of a complex mechanism involving certain biochemical phe- 
nomena which condition the uterine mucosa to the development of carcinoma is 
advanced, with emphasis on the time factor as a major determinant and on 
the critical significance of an alteration of the pituitary-adrenal-gonad rela- 
tionship. 

The obvious implication concerning carcinoma of the breast is indicated. 
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SHERATON-GIBSON HOTEL. 


SPINAL ANESTHESIA FOR VAGINAL DELIVERY WITH SPECIAL 
REFERENCE TO PREVENTION OF POSTPARTUM HEADACHE* 


COMMANDER J. WILSON Huston, MepicaL Corps, UNiTEp States Navy, AND 
LIEUTENANT THOMAS B. LEBHERZ, MepicaL Corrs, UNITED StaTEs Navy, 
WEsT, Fa. 


(From the Department of Obstetrics and Gynecology, United States Naval 
Hospital, Key West, Fla.) 


HE purpose of this presentation is to describe a technique for administra- 

tion of the so-called “saddle block” spinal anesthesia? * to the obstetrical 
patient that will reduce the incidence, severity, and duration of its most 
troublesome complication, headache. The value of, indications for, safety, 
ease of administration, complications, failures, efficiency, ete., of spinal anes- 
thesia in obstetrics are by now well established. Its popularity is limited pri- 
marily by the distressing headaches that too often occur as sequelae. The 
obstetrician who has used spinal anesthesia in any appreciable number of 
cases, and who sees his postpartum patients daily, and who pays attention to 
their complaints knows full well that cephalalgia is a real and a too frequent 
problem. 


Theory of the Method 


Since none of the numerous feasible methods of treating postlumbar pune- 
ture headaches have proved of much permanent therapeutic value, the answer to 
the problem logically lies in prophylaxis. 

It is not the purpose here to debate the etiology of postspinal anesthesia 
headache. The leakage theory is probably the most popular and has been ade- 
quately put forth by Kunkle, Ray, and Wolff.*:* In brief, they feel that the 
cause of the headache is stretching, torsion, or displacement of the pain-sensi- 
tive areas inside the skull by brain changes that follow loss of cerebrospinal 
fluid through a dural fistula, this fistula being occasioned by the needle 
through which the anesthetic fluid is administered. Recent articles by Picker- 
ing® and Krueger, Stoelting and Graf® are in accord with this theory. There 
is undebatable proof of such fistulas from microscopic study.” * ° These fistu- 
las are known to stay open for as long as 15 days. Their closure has been 
carefully studied and found to be by fibrosis. The dura is not an elastic tissue 
and cerebrospinal fluid may continue to drain into the extradural space until 
the hole is closed. The normal negative extradural pressure facilitates this 
flow. If the durel puncture is small, less cerebrospinal fluid is lost and less 
time is required for healing. 

The idea of using a small needle to prevent postpuncture leakage is 
neither original nor new. Luer’® devised a needle in 1914 that tapered to a 
very small caliber at the point. Hoyt?! in 1922 made the first use of “the 
needle within a needle.” It was very similar to the set used in this series. 
Antoni’ used a similar double needle system in Sweden in 1923. Erskine and 
Johnson!” in England wrote about a somewhat similar apparatus. Sise'® de- 


‘ *The ideas expressed are those of the authors and not of the Medical Corps, United States 
avy. 
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vised an introducer that would allow a smaller spinal needle to be used at the 
Lahey Clinic in 1928. Reduction of headaches was his aim. Greene’* (1923) 
used a No. 23 gauge needle and had an incidence of about 4 per cent headaches 
following spinal taps. Dattner?® used a double needle system for spinal punc- 
tures on 8,000 syphilitic patients and reported an incidence of only 4 per cent 
headaches. In 1949 Greene, Goldsmith, and Lichtig*® reported a low incidence 
of postpuncture headache following spinal anesthesia for obstetrics using a 
No. 24 gauge needle. 

Not all patients develop a headache after dural puncture even when a 
very large needle is used. Most dural perforations must close very soon. It 
was shown by MacRoberts® that the mutual relation between the hole in the 
dura and the hole in the arachnoid is significant. The leakage is less when the 
holes are not in direct opposition. The arachnoid, if intact at the site of the 
dural fistula, acts like a plug, herniating through the dural perforation and 
closing the hole. If the fistulas are in direct opposition, no such phenomenon 
takes place. In the series to be presented advantage was taken of this and the 
needle was passed through the dura and arachnoid in as much of an oblique 
direction as possible. 

The third detail which was carefully followed in the technique to be de- 
scribed is based on the histological fact that the connective tissue fibers in the 
dura run superiorly and inferiorly in a craniocaudal direction. If the bevel of 
the needle that pierces the dura is held vertically these fibers are separated, 
but if the bevel is in a horizontal plane these fibers are cut. Good laboratory 
proof of this exists.® 17 


Technique 


The spinal anesthesias in this series were done in three different Naval 
Hospitals at different times, depending on the duty station of the senior 
author. Meticulous attention was paid to standardization and detail in the 
procedure. 

When labor progresses to a point that spinal anesthesia is deemed indi- 
eated, the patient is placed in a sitting position on the side of a stretcher, labor 
bed, or the delivery table with her legs hanging over the side. The patient 
bends forward at the waist slightly, holds her arms around the neck and 
shoulders of an assistant who stands directly in front of her, and bows her 
back toward the anesthetist, who stands or sits on the opposite side from the 
assistant. A generous area of the lumbar and sacral region is painted with 
colored 1:1,000 Zephiran. The third or fourth lumbar interspace is chosen and 
a small wheal is raised, with 1 per cent solution of procaine using a No. 26 gauge 
needle. About 15 per cent of patients did not receive this local infiltration, 
but the patient is less likely to move out of position when one is used. When 
more than one puncture was made, a different interspace was chosen than was 
used previously. 

A No. 20 gauge 14-inch spinal needle with stylet in place is next in- 
serted.* The point of needle entrance is in the midline but nearer the spinous 
process of the vertebra immediately inferiorly than.the one superiorly. The 
point is aimed to angle superiorly and not parallel to the superior margin of 
the spinous process below. The direction must not be too acute or bony ob- 
struction will be met. Some practice is necessary to determine just how much 
this angulation can be; the more the better. The bevel of this needle is held 
vertically so that if the dura is inadvertently entered, at least two of the pro- 
phylactic factors are at work. Early in the series, when longer than 114-inch 
No. 20 gauge needles were employed, this accident occurred several times. 


*Experimental needles supplied by Becton, Dickinson and Company, Rutherford, N. J. 
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Each time anesthesia was given successfully via the No. 20 gauge needle but 
these cases are not included in this headache incidence. Again one learns more 
or less by trial and error just how deep to place the No. 20 gauge needle. It 
should be placed so that the point is within 4 to 3% inch of the dura. In the 
average patient, if 14 inch of the shank is outside the skin, the penetration depth 
is correct. Large patients require deeper penetration and small ones, vice versa. 
The stylet is next removed, and, if no spinal fluid escapes after several seconds, 
it is safe to assume that the dura has not been entered and the 214 inch No. 24 
gauge spinal needle with its stylet in place is inserted into and passed through 
the larger guide needle. Again the bevel is held vertically and the point ad- 
vanced through the interspinous structures. Resistance can be felt when the 
point of the inside needle passes beyond the tip of the No. 20 gauge needle. In 
most cases the anesthetist can “feel” the No. 24 gauge needle go through the dura. 
This sensation is similar to that experienced with a larger needle, but it is not 
as marked. The bevel of this No. 24 gauge needle is 45 degrees. When the 
“dural snap” cannot be felt the advancement is carried to a depth where distance 
between the needle hubs is about 1% to 4, inch and the stylet is removed. Due to 
the small caliber of the No. 24 gauge needle it requires 10 to 15 seconds for spinal 
fluid to appear in the hub. Time can be saved by hanging a drop of the anes- 
thetic solution into the hub of the No. 24 gauge needle. When dural entrance 
has been made the spinal fluid pressure will quickly compress the air inside the 
needle and dislodge the hanging drop. If the tip is in the extradural space, the 
drop will be pulled into the needle by the negative pressure there. In that case 
inch more penetration is sufficient. 

The anesthetic solution used for the majority of cases consisted of a mixture 
of 5 mg. (0.5 ¢.c. of 1 per cent solution) Pontoeaine Hydrochloride and 1 c.e. of 
10 per cent glucose solution. When longer anesthesia was desired 2.5 mg. of 
heavy Nupereaine was used. The agent used had no effect on headache incidence. 
It is injected at a uniform rate, requiring 10 to 15 seconds, and between uterine 
contractions, through the No. 24 gauge spinal needle. The needles are removed 
simultaneously and the patient kept in a sitting position for an additional 15 to 
20 seconds. Next, the patient is placed flat on her back with a folded pillow 
under her head. Her knees and thighs are kept flexed with the soles of the feet 
resting on the bed or stretcher. This latter maneuver is to prevent blood pres- 
sure drop when the lower extremity vessels dilate. Blood pressure is checked 
prior to anesthesia, immediately afterward, and at 5-minute intervals three 
times. At the end of the first five minutes, if the blood pressure is normal, one 
lower extremity is extended and after an additional five minutes, if there is no 
appreciable blood pressure drop, the other is extended. Blood pressure drop of 
any significance was noted in relatively few cases. Treatment was simply elevat- 
ing the lower extremities and allowing the patient to breathe 100 per cent oxygen. 

Relief from labor pain comes very rapidly, usually within 2 or 3 minutes, 
and lasts from 60 to 90 minutes. Anesthesia for perineal repair will be present 
for 2 to 214 hours. After five minutes without relief from pain and if pin prick 
substantiates that no anesthesia is present, the patient is instructed to sit up 
again and the procedure is repeated. We had several failures to obtain anes- 
thesia on the initial attempt but repeat attempts, when permitted by length 
of labor, were successful in every case. The first experimental needles that we 
received were 3 inches and 4 inches in length. This length was found to be 
excessive and made the needles difficult to handle. The next needles were 2 
inches and 31% inches in length and that shortening made them much easier to 
use but these lengths were not optimal. The third combination of 14%4- and 
214-ineh lengths presented the best pair. The 114-inch No. 20 gauge needle is 
short enough that dural penetration is virtually impossible. It has the added 
advantage that by virtue of its shortness the smaller No. 24 gauge needle must 
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traverse more of the firm intraspinous ligament. and is thus more stable. This 
helps prevent dislodgment should the patient move. If extra penetration 
length is needed the 114-inch No. 20 gauge needle can be advanced as much 
as 14 inch by seating the hub between the spinous process dimpling the skin. 
In no case in the last 600, when the 214-inch No. 24 gauge needle was put into 
use, was a longer needle needed. There is no doubt that this 114- and 214-inch 
combination is optimal as far as length is concerned. 

The technique is far from difficult and with very little practice requires no 
more time or effort than any other type of spinal tap. At present we are using 
a No. 26 gauge spinal needle through a No. 21 gauge spinal needle. The tech- 
nique is the same and almost as easy to perform. The results are most promis- 
ing. We are also using needles with a sharper bevel to enter the dura. The 
“snap” is not as evident and more time will be required to evaluate its effect 
on headache incidence. 

No attempt has been made to force hydration to provide the so-called 
“store of free water” on which the choroid plexus can draw to replace lost 
spinal fluid. Posterior pituitary extract is very rarely given after the patient 
has departed from the delivery room. A comparison of headache incidence 
during hot and cold weather reveals a higher figure during the summer months. 
The last 100 cases were done during the very hot summer months in Key West, 
Florida, and the over-all incidence of headache was 7 per cent. Probably fore- 
ing fluids for 48 to 72 hours will further reduce the typical headache incidence. 


Incidence of Headache After Spinal Anesthesia 


The data in Table I were taken from a review of most of the recently 
published articles on spinal anesthesia used in obstetrics for vaginal delivery. 
References are omitted for the sake of brevity. 


TABLE I 
% 
AUTHORS NO. CASES HEADACHE COMMENT 

Rogers 5,067 5-10 Few cases lasted 16 days 
Andros, Priddle, and Bethea 3,000 14.8 te 
Cosgrove, Hall, and Gleeson 2,789 17.0 eis 
Weaver, Adamson, and Johnson 1,547 lore Most frequent complication 
Lewis and Austin 1,032 9.1 Post-spinal anesthesia headaches 
Haugen and Benson 1,000 6.3 Post-spinal anesthesia headaches 
Turney 1,000 as None mentioned 
Dorgan, McGaughey, and Litton 1,000 20.4 oe 
Schmitz, Towne, and Baba 877 14.0 it 
Andros et al. 719 14.5 fie 
Hayman and Johnson 600 17.0 150 Nupercaine 

10.0 450 Pontocaine 
Marcus, Turnell, and Wilkinson 595 1.0 Typical 
Penman 500 13.4 Twice as often in private patients 
Ahearn and Huston 400 19.5 aie 
Hanahan and Redding 388 13.9 ie 
Schmitz and Baba 375 11.2 _ 
Weintraub, Antine, and Raphael 300 15.0 di 
Resnick 262 15.2 ins 
Salb and Mueller 250 Seldom ’’ 
Cullen and Griffith 200 20.0 oe 
Andros, Priddle, and Litton 182 20.3 Total 
Culpepper 150 None 


Pitkin and McCormack 89 Most frequent complication 
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Number 


None of the anesthesias in any of the series in Table I was given with less 
than a No. 22 gauge spinal needle; most were done with a No. 20 gauge spinal 
needle. 


Gunnar Thorsen, in his excellent monograph,’ reported that in 50,000 
spinal anesthesias that were done for surgery and closely followed in Sweden, 
the incidence of post-spinal anesthesia headache was 18 per cent. 

Underwood,’® in his comprehensive study, found the incidence of post- 
lumbar puncture headache to be 19 per cent in 500 well-controlled cases. 
Dattner’® concluded from a large series of his own and also from unpublished 
data that the incidence of post-lumbar puncture headache, with the use of a 
No. 20 gauge needle, was about 25 per cent. Adler?® reported a 25 per cent 
incidence of post-lumbar puncture headache in 108 cases. His patients were 
all institutional cases and were under constant observation for at least one 
year. He classified his patients’ constitutional make-up according to Alvarez” 
as normal, borderline, and constitutional inadequates, and compared the head- 
ache incidence in each group. He found that the normal group had only 7 
per cent moderate or severe headaches, while the constitutional inadequates 
had an incidence of 27 per cent rated on the same level as moderate or severe. 
We are definitely impressed that the patient with a poor constitutional make-up 
is most often the victim of headaches. These patients have a very low pain 
threshold and behave poorly during labor. They have prenatal courses that 
are marked by nervousness, insomnia, false labor, ete. The only patients with 
headaches lasting over four days were of this type. One patient told us later 
that her sister had a delivery with spinal anesthesia and the headache that fol- 
lowed lasted two weeks. Proper selection of candidates should reduce head- 
aches. These people do not do well no matter what anesthesia is used, as far 
as postpartum complaints go. 


Some authors include only the typical post-spinal anesthesia headache, 
that is, usually frontal, bilateral, and located deep behind the eyes. The less 
common but more severe type is characterized by occipital pain with stiff, sore 
neck muscles. The two types may occur in the same patient. The fact that 
either type, or both, is relieved by lying down flat only to recur when the erect 
posture is assumed makes the diagnosis certain. Other authors include all 
patients who complain voluntarily that they have headaches. Still others do 
not describe what criteria were used. It is, therefore, most difficult to arrive 
at a fair percentage incidence figure. Another factor that must be considered 
is that from 2 to 3 per cent of all postpartum patients complain of headaches 
in some form at one time or another during the first six days after delivery. 

From the foregoing statistics and from previous personal experiences of 
one of us (J. W. H.) with 400 cases published with Ahearn’ in 1948, we feel 
that the correct incidence based on typical headache symptoms and postural 
relief is somewhere in the neighborhood of 15 per cent. 


Results 


It was our routine on the obstetrical service during the time of this study 
to ambulate postpartum patients 24 hours after delivery. Patients were per- 
mitted to sit erect in bed, to eat or use the bedpan, on the day of delivery. 
All of our postpartum patients were seen at formal ward rounds twice each 
day and each was asked if she had any complaints. 


Every effort was made to record all headaches that were complained of. 
We purposely avoided asking directly if a patient had headache. We also dis- 
couraged the nurses from discussing headaches with the patient. If a cephal- 
algia developed we put no new patients around her. The psychic component 
is so great that one real headache in a ward will ‘‘spread.”’ 
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We made no effort to eliminate headaches that were not typical, but in- 
cluded in our ine:dence all patients who had been given spinal anesthesia, who 
complained of headaches either spontaneously or in response to questioning. 
Headaches that were relieved by lying down only to reappear or be exag- 
gerated by the erect position were called typical. Of the 1,000 patients who 
received the double needle block, 46, or 4.6 per cent, complained of headaches. 

The duration of complaints was: 


DAYS CASES 
Less than 12 hours 8 
1 8 
2 11 
3 9 
4 5 
3 
6 2 
7 or more 0 
46 


Further classified according to Adler*® as to severity we found: 


HEADACHE CASES % 

None 954 95.4 
Slight 22 2.2 
Mild 16 1.6 
Moderate 6 0.6 
Severe 2 0.2 


Of these headaches, 28, or 2.8 per cent, of the total could be classified as 
typical post-spinal anestheshia headaches. 


There were no complete anesthesia failures. A few patients were sub- 
jected to the second anesthesia after the first had failed. These failures were 
all early in the series and could be blamed on the lack of experience and exces- 
sive needle length. The percentage of satisfactory anesthesia was comparable 
to that with the use of the larger gauge needle. There was no correlation be- 
tween premedication and headache incidence. Parity had no effect nor did 
the anesthetic agent used. 


There were no other untoward maternal or fetal complications attributable 
to this technique. We also use these needles for anesthesia for cesarean sec- 
tions and pelvic laparotomies. The results promise to be comparable. 


Summary 


A technique has been described for administering spinal anesthesia to the 
obstetrical patient for vaginal delivery. The actual dural puncture was made 
with a No. 24 gauge spinal needle. An attempt was made to arrive at the usual 
post-spinal puncture headache incidence when larger needles were used. The 
incidence, duration, and severity of post-spinal anesthesia headache following 
the use of the described technique was given. 


Conclusions 


1. In this series the incidence, duration, and severity of post-spinal anes- 
thesia headache were definitely and markedly reduced compared to the prev- 
ious incidence in the author’s past experience and the published results of many 
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umber 


others. There were 28 typical spinal headaches in 1,000 cases, an incidence of 
2.8 per cent. Only 19 cases, or 1.9 per cent, were of over 48 hours’ duration, 
and only 8, or 0.8 per cent, were classified as moderate or severe. 
2. This special technique for administration was no more difficult to per- 
form than the regular spinal anesthesia and requires practically no more time. 
3. The efficiency of the anesthesia obtained as to level, duration, and fail- 
ures compared favorably with the efficiency of any other technique. 
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VASA PREVIA* 


W. Epwarp Torrey, Jr., M.D., PHILADELPHIA, Pa. 


(From the Division of Obstetrics and Gynecology, Pennsylvania Hospital) 


ASA previa is one of the most unusual and tragic accidents in obstetrics. 

It is infrequently encountered and yet undoubtedly more common than a 
review of the literature would indicate. In no other condition in obstetrics 
do we find so great a hazard for the infant and so little for the mother. In 
all the literature there is no report of a maternal death from this cause and yet 
the fetal mortality runs well over 50 per cent in those cases recorded. Despite 
the fact that the entity has been recognized for over one hundred and fifty years, 
there has been virtually no improvement in fetal salvage. While other causes 
of hemorrhage in pregnancy and labor have been studied exhaustively and 
maternal and fetal mortality figures lowered, nothing has been done to im- 
prove our knowledge of the diagnosis and treatment of vasa previa. 

Actually, much confusion has existed about vasa previa. The conditions 
which have been grouped together in the literature as vasa previa might better 
be separated into two groups. One, vasa previa, in which, by definition, the 
umbilical vessels present across the uterine os and act as a barrier, albeit a 
fragile one, to the presenting part. The vessels may rupture or not. It is, 
quite naturally, the rupture of the umbilical vessels which may result in a tragic 
outcome for the fetus. Since rupture of these vessels may occur even though 
the placenta is high and the vessels do not cross the os uteri, it seems logical 
to make a second group, abruption of the umbilical vessels. This latter classi- 
fication would then include the cases of rupture of a shortened umbilical cord 
or those where the cord appeared normal and the condition of vasa previa 
did not exist. Two leading dictionaries define it only inadequately. Rucker’ 
objected to Dorland’s’® definition which states that vasa previa is a ‘‘condition 
in which the blood vessels of the umbilical cord where they enter the placenta 
present in front of the fetal head in labor.’’ He pointed out that the fetus need 
not present by the head, the mother does not have to be in labor, nor does the 
involved vessel need to be near the placenta. In his second case the vessel 
actually was torn on the fetal membranes opposite the placenta. This occurred 
in my second case and also in cases reported by Kosmak,'* Spechen,’° and Wil- 
liamson.'! Blakiston’s new dictionary”® defines vasa previa as the ‘‘presenta- 
tion of the velamentous vessels across the internal os, seen with a low implanta- 
tion of the placenta.’’ Today we know that many of the reported cases did 
not have a low implantation of the placenta. 


*Presented before the Philadelphia Obstetrical Society, May 3, 19651. 
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Incidence 


In 1773 Wrisberg’ first described the condition called velamentous inser- 
tion of the cord. Normally, the umbilical cord inserts on the fetal surface of 
the placenta in a central or mildly eccentric point. In some cases it may insert 
marginally and in rare cases it may insert between layers of amnion and chorion 
and its separate vessels may course for a greater or lesser distance through these 
membranes before forming a true cord. This is defined as a velamentous inser- 
tion of the cord. Generally speaking, a velamentous insertion of the cord is a 
prerequisite of vasa previa and it has been variously described as having an 
incidence of 0.24 per cent to 1.25 per cent. Rucker’® found it in 0.24 per cent 
of 6,421 deliveries. Stander®® found it in 1.25 per cent of his cases. Lefevre*® 
examined 15,891 placentas and reported an incidence of 0.84 per cent. It is 
generally accepted that it occurs nine times more frequently in twin preg- 
nancies and DeLee*® states that it is almost routine in triplets. In a million 
pregnancies then, velamentous insertion might be expected to occur over ten 
thousand times, but how often vasa previa occurs cannot even be guessed. Not 
more than one hundred cases have been reported in all the literature since 1801 
when Lobstein? first recognized the relation of velamentous cord insertion to 
hemorrhage involving fetal death. In many of those cases reported the diagnosis 
was not suspected until after the birth of the infant. The statistical incidence 
would undoubtedly increase with an increased awareness and appreciation of 
the condition. 

Etiology 


’ The etiology of velamentous insertion of the cord has been discussed by 
Schultze,* von Franqué,’® and others. Originally the explanation by Schultze 
obtained almost universal acceptance. According to this, the anoinaly was the 
result of abnormal adhesions between the umbilical vessels and the chorionic 
membrane whereby the amnion was prevented from applying itself to the cord 
in the usual manner. Today it is recognized that this is not a satisfactory ex- 
planation since the allantois is known to play an insignificant part in the forma- 
tion of the umbilical cord in human beings. According to von Franqué, and 
today his is the generally accepted theory, the abdominal pedicle ordinarily ex- 
tends to the fetus from that portion of the chorion which is in contact with 
the most richly vascularized portion of the decidua. Usually this is the decidua 
basalis. In this way the cord becomes inserted upon the placenta. However, 
occasionally, during the first few days of pregnancy, the area of greatest vas- 
cularization may be in the capsular portion of the decidua and in such circum- 
stances the abdominal pedicle takes its origin from that location. As the preg- 
naney progresses, however, the area of vascularization shifts to the basalis por- 
tion of the decidua—the actual site of the future placenta—while the abdominal 
pedicle retains its original position and from its maternal end the vessels extend 
to the margin of the placenta. Ottow’? endorsed this explanation in 1922 and 
since then it has become generally accepted. 

Now in those cases where the placenta is situated in the lower uterine seg- 
ment it is easily seen how a relatively innocuous-appearing velamentous inser- 
tion of the umbilical vessels can be of great practical importance. As the cervix 
dilates, the presenting part may be thrust against the abnormally situated ves- 
sels. If the membranes rupture, one or more of these vessels may be torn so 
that fetal blood loss occurs. Even if the vessels do not rupture they may be 
compressed against the bony pelvis by the presenting part and hypoxia of 
the infant occurs to such a degree as to cause his death. Occasionally the 
vessels have ruptured without the rupture of membranes or the exposed vessels 
may not rupture at all. Lefevre reported five such cases. The outcome in these 
cases, as might be expected, whether diagnosis was made prior to delivery or 
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not, was a universally favorable one. As Kosmak, Spechen, and Williamson 
reported in their cases, it is possible for the aberrant vessels to lie above the 
lower uterine segment or even high in the fundus. In this situation a long 
tear in the amniotic sac can extend into and damage vessels running between 
the chorion and amnion whether they cross the os uteri or not. In one of my 
cases, the placenta was situated well up in the uterine fundus, but the vessels 
ran for such a distance as a velamentous insertion that the torn vessel was 
diametrically opposite the placenta on the amniotic sac and was probably a true 
vasa previa. Cases of abruption of the umbilical vessels in the absence of a 
velamentous insertion are very rare. In these, an abnormally short or shortened 
cord was torn with resultant fetal hemorrhage. 
Diagnosis 

It was some time before we had a generally acceptable theory for the causa- 
tion of this obstetrical accident, and we have not as yet discovered a positive 
diagnostic test for it. The attitude in the literature about the diagnosis of 
vasa previa and abruption of the umbilical vessels has been one of complete 
despair. Ahlfeld made the diagnosis once; Benchiser,’ Rucker, Hecker,* and 
Croom also made a correct diagnosis prior to delivery. More often the diagnosis 
of placenta previa is made. I entertained such a diagnostic possibility in my 
first case and missed the correct diagnosis. Occasionally, the diagnosis of ab- 
ruption of the placenta has been held. In brief, the diagnostic outlook has been 
very poor and there is little hope of improving it. Most authors state that a 
diagnosis can be made by palpating pulsating vessels ahead of the presenting 
part. Benchiser felt vessels vaginally but they were pulsless. Records’ diag- 
nosed a prolapsed cord and Ruge® did a cesarean section for a prolapsed cord. 
Croom was actually able to visualize the vasa previa and rupture the mem- 
branes between the aberrant branches. In those eases of suspected prolapsed 
cord a differential point is the rather fixed nature of the vasa previa while a 
prolapsed cord can generally be moved rather freely in the cervical os. In 
some cases hemorrhage was considerable, in others there was little more than 
a bloody show, and in still others there was no vaginal bleeding. A high index 
of suspicion is undoubtedly our best diagnostic weapon. The onset of painless 
vaginal bleeding prior to or with the rupture of the membranes, especially if 
accompanied by irregularities or alterations in the fetal heart rate and tones, 
should be a warning. Since the bleeding is always fetal and never maternal, 
in contrast to all other forms of hemorrhage during labor, it occurred to me that 
this might prove a valuable diagnostic point. Presupposing a high index of 
suspicion, the presence of any vaginal bleeding of an undue amount would be 
an indication for a routine smear preparation of the blood. The presence otf 
any of the fetal blood elements, normoblasts, or nucleated red cells, would be 
positive proof of fetal bleeding and, therefore, of abruption of the umbilical 
blood vessels. I rather felt myself the author of this idea since in my reading 
I encountered no suggestion like it, nor, indeed, of any diagnostic test. How- 
ever, Williamson"! in England in 1912 suggested the idea only to abandon it 
on the basis of impracticability. In those days with the very high incidence 
of home deliveries it would have proved quite impractical, but it is a test any 
hospital ean do in minutes and, since there seems to be no other way to improve 
our fetal salvage in this lamentable condition, it is certainly worth a try. The 
identification of fetal blood elements in such a smear in the presence of fetal 
heart tones should be an indication for immediate termination of labor by the 
most available means. <A review of the literature shows that fetal mortality 
in vasa previa is almost 60 per cent—probably the highest single mortality rate 
for any of the so-called accidents of pregnancy. If we are to reduce this mor- 
tality rate at all it must be by bettering our correct diagnostic rate. 
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Prognosis 


Prognosis for the mother is excellent. There has been no recorded case 
of maternal death. Nor, indeed, should there be since the blood loss is all fetal 
in origin. However, the outlook for the infant is very grave. Graff reported 
the fetal death rate at 58 per cent. A review of the literature substantiates 
this figure. If the fetus lives it is generally because the vasa previa is not 
converted into an abruption of the umbilical vessels. Where fetal hemorrhage 
occurs the prognosis is universally poor. In 43 cases where the vessels ruptured 
prior to delivery only 10 infants lived, for a mortality rate of 73 per cent. If 
the mortality rate is corrected for single births only, the rate climbs to 79.4 
per cent. The prognosis is worse then in single pregnancies than in twin births 
where usually one of the infants escapes unharmed. In the rare case cited by 
Knapp’ both twins died from the rupture of a single umbilical vessel, while in 
the cases of Groseclose,’® Kobak and Cohen,'* and Records" one of the twins 
survived. 


Treatment 


Few obstetrical conditions carry so much risk for the baby and so little 
for the mother. All treatment measures must of necessity be directed toward 
saving the life of the fetus for at no time is the mother’s life endangered. 
Schumann®® states that once the diagnosis is made by palpation of the pulsating 
vessel in the cervix the only treatment is the prompt delivery of the infant by 
the most available method. This is really a summation of all that one can 
gather by a review of the literature. Spontaneous deliveries account for most 
of the cases, but one’® was by vaginal cesarean section, others by abdominal 
cesarean section, high forceps, low forceps, version and extraction, and by 
spontaneous and induced labors. There is apparently no real choice and the 
most available method of delivery has been that utilized. There is no doubt 
that once abruption of the umbilical vessels has occurred the infant must be 
delivered as rapidly as possible. He cannot tolerate even small blood loss in 
the presence of his normal mild intrauterine hypoxia. If the cervix is fully 
dilated and the fetus can be delivered from below that is the method of choice. 
Whether this be done by forceps application or version and extraction would 
depend on whether the other prerequisites for these methods of delivery exist. 
If the cervix is not fully dilated and labor has not progressed to a point that 
safe vaginal delivery can be achieved, a cesarean section should be done so 
long as fetal heart tones can be heard. A cesarean section would not be justi- 
fied in the absence of fetal heart tones or where blood loss has been heavy and 
heart tones are fading. 


Case Reports 


CASE 1.—A 36-year-old primigravida was admitted to Sibley Memorial Hospital, Wash- 
ington, D. C., at 2:45 a.m. on Jan. 11, 1948, following the onset of labor with a moderate 
amount of vaginal bleeding. On the admission examination this was noted as little more 
than a heavy bloody show. Rectal examination revealed 2 em. cervical dilatation, 50 per 
cent effacement, and the head at station minus one. The membranes were already ruptured 
as noted on sterile vaginal examination to rule out possible placenta previa. Iabor progressed 
well under rectal Pentothal Sodium and paraldehyde sedation. Fetal heart tones were strong 
and regular throughout the course of labor. Maternal blood pressure was 144/84, pulse 90, 
respirations 20. Bloody show persisted and was noted variously as being slight to moderate. 
At 1:45 p.m. following 12 hours of active labor, the cervix was fully dilated and effaced. 
The patient was delivered under general gas-oxygen anesthesia by prophylactic low forceps. 
The infant was a living male, 2014 inches in length, weighing 8 pounds, 6 ounces. He was 
pallid and covered with meconium-stained fluid. General flaccidity was noted and the baby 
did not breathe spontaneously at the delivery table. Ten minutes following delivery of the 
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infant the placenta was expressed by the Credé method. It was bilobate in structure and 
heavily stained with meconium. At first, it was felt that there were twin placentas, but 
there was no evidence of a second fetus or fetal remains and a single umbilical cord served 
both halves of the placenta. The two lobes, both about 15 cm. in diameter, were separated 
by about 10 cm. distance with amnion connecting them. The cord showed a velamentous 
insertion with the rupture of the amniotic sac through the vessels separating one of the 
umbilical veins from the artery and the other vein. This single vein was stripped clean of 
its amnion but showed no gross rupture. The total size of the sac seemed smaller than 
average. The episiotomy was repaired and the maternal postpartum course was without 
incident. 


Fig. 1. 


Fig. 2. 


Fig. 1 (Case 1).—Fetal side of bilobate placenta. Stripped vein indicated by arrow. 


Fig. 2 (Case 1).—Maternal side of bilobate placenta. Two separate lobes are seen clearly. 
Separation even greater when on curved surface as in utero. 


The infant was resuscitated following aspiration under direct vision. He remained 
pallid, listless, and with poor general muscle tone. Continuous oxygen was utilized. Four 
minutes following delivery the baby cried spontaneously. From time to time his color 
improved but his general condition was poor. A blood count revealed 47 per cent hemoglobin 
and only 2,800,000 red cells per cubic centimeter. Small blood transfusions were given, a 
hypodermoclysis of glucose and saline was administered, and antibiotic therapy was instituted. 
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On the second day post partum the baby died. A postmortem examination was refused. 
Cause of death was believed to be fetal blood loss from the damaged unbilical vein and cere- 
bral hypoxia resulting from that blood loss. 


CasE 2.—A 24-year-old Negro woman, gravida iii, para i, with an estimated date of 
confinement of July 25, 1949, was admitted to the Obstetrical and Gynecological Division 
of the Pennsylvania Hospital at 12:20 a.m. on Aug. 8, 1949. Active labor had begun at 


Fig. 3. 


Fig. 4. 


Fig. 3 (Case 2).—Fetal aspect. Marked velamentous insertion. Cord arises diametrically 
opposite placenta on fetal membranes. Arrow points to ruptured vessel. 


Fig. 4 (Case 2).—Maternal aspect. Shows intact surface without evidence of abruptio 
placentae. 


11:00 p.m. Aug. 7, 1949, and at 11:30 p.m. there had started a heavy painless vaginal bleed- 
ing. This was moderate in amount, but on admission had slackened considerably. Maternal 
blood pressure was 114/80, pulse 88, respirations 16. Fetal heart tones were not heard. A 
sterile vaginal examination was made to rule out placenta previa, though it was believed 
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that premature separation of the placenta had occurred. The cervix was noted as dilating and 
effacing. The head presented at station minus two. No placental tissue was felt. Labor 
progressed under the sedation of Demerol and scopolamine for four hours forty-four minutes. 
Vaginal bleeding was moderate throughout labor. At 2:40 A.M. the patient was delivered by 
spontaneous assisted or Ritgen’s method. She was given no anesthesia since the basal seda- 
tion was sufficient for pain relief. There was no laceration or episiotomy. A stillborn infant, 
18% inches in length, weighing 7 pounds, 4 ounces, was delieverd with a single loop of cord 
loose about the neck. Fetal heart tones were not heard. There were no attempts at respira- 
tion. The infant had obviously been dead for several hours—there was no maceration or 
rigor mortis. The placenta weighed 1 pound, 4 ounces and was expressed by Credé’s method. 
It was noted to have a velamentous insertion of the cord with a large venous branch torn at 
a point on the membranes diametrically opposite the placenta. There were two openings in 
the amniotic sac with the larger one through the torn umbilical vein pressumed to be the one 
through which the infant passed. Postmortem examination was refused. Fetal death was 
believed to be the result of acute fetal hemorrhage resulting from intrauterine abruption of 
an umbilical vein. There were no other fetal abnormalities and the torn blood vessel could 
be identified quite readily on inspection. 


Summary 


The condition known as vasa previa is discussed as to its definition, inci- 
dence, etiology, diagnosis, prognosis, and treatment. As complete a review of 
the literature on the subject as is feasible has been made with regard to these 
six points. The suggestion is made that the condition might more accurately 
be subdivided into two groups, vasa previa, and abruption of the umbilical 
vessels. A diagnostic test is suggested as a possible aid to bettering the fetal 
salvage rate. Two cases are presented as a further contribution to the literature 
on this unusual and tragic obstetrical accident. 
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HORMONAL CONTROL OF FUNCTIONAL UTERINE BLEEDING* 


Rosert B. GREENBLATT, M.D., anD Wo. E. Barrietp, M.D., Augusta, Ga. 
(From the Department of Endocrinology, Medical College of Georgia) 


XPERIENCE with the use of gonadal steroid hormones in therapy of 

various gynecie disorders has erystallized sufficiently to warrant certain 
categorical statements in so far as they pertain to the phenomenon of uterine 
bleeding.'-® 


1. Estrogens.— 


A. That bleeding follows from 2 to 10 days after the cessation of estrogen 
therapy when administered to the amenorrheic woman. 

B. That breakthrough bleeding not infrequently occurs while continuous 
doses of estrogens are being administered, as in the menopausal patient. 

C. That bleeding in women with functional uterine bleeding frequently 
stops abruptly after the administration of adequate estrogen therapy.” * ° 


2. Progesterone.— 


A. That progesterone administered for several days to the amenorrheic 
woman with adequate intrinsic production of estrogens (as indicated by a 
cornified [estrous] vaginal smear) will induce withdrawal bleeding within a 
few days after cessation of therapy.?” * 

B. That progesterone administered in small dosage may result in break- 
through bleeding before the cessation of progesterone therapy.’” ° 

C. That progesterone administered daily in massive doses (100 mg. per 
day) may postpone the ensuing menstrual period.” 

D. That progesterone administered to women with functional uterine 
bleeding will result either in slowing down or the arrest of bleeding but will 
be followed by a bout of bleeding from 24 to 96 hours after cessation of 
progesterone therapy.” 78 


3. Testosterone.— 


A. That small doses of testosterone administered to a woman with a normal 
cycle may occasionally result in the occurrence of breakthrough bleeding. 

B. That testosterone in very large doses may postpone an ensuing men- 
strual period. 

C. That testosterone administered to women with functional uterine bleed- 
ing has resulted in many instances in the arrest of bleeding or minimized the 
amount of blood loss.'® * 


These facts have permitted an understanding of uterine bleeding and have 
stimulated the use of these gonadal steroids in functional uterine bleeding. 


*The estrogen-progesterone-testosterone combinations used in our studies were supplied 
by the following pharmaceutical companies: 


Wyeth, Inc.: Tristerone (6 mg. estrone, 50 mg. progesterone, 25 mg. testosterone). 


Schering Corporation: Steratrin (1 mg. estradiol benzoate, 25 mg. progesterone, 25 mg. 
testoterone propionate). 


Sharp and Dohme, Inc.: Lukestra (1.66 mg. estradiol benzoate, 25 mg. progesterone, 25 
mg. testosterone propionate). 


Ayerst, McKenna & Harrison Limited: Premarin Injectable, 20 mg. per vial of 5 c,c, 
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We have found that the best results in the management of functional uterine 
bleeding were obtained when: 


1. Estrogens were employed for those in whom the uterine bleeding occurred 
from a cystic glandular hyperplasia or a persistent estrogenic endometrium. 

2. Progesterone was employed for those in whom the uterine bleeding 
occurred from an imperfect progestinal or mixed type of endometrium. 

3. Testosterone was used for those in whom bleeding was associated with 
uterine fibroids, adenomyosis, or endometriosis.1* 1 


In the treatment of the patient with functional uterine bleeding, time is 
of the essence and it is expedient to treat the patient in an effort to arrest the 
bleeding as quickly as possible while a diagnosis is being sought. It must 
always be remembered that uterine malignancy should be foremost in the minds 
of those who undertake the management of any case of uterine bleeding and 
this must be painstakingly ruled out. 

The administration of a combination of gonadal steroids containing 1.66 
mg. of estradiol benzoate or its equivalent, 25 mg. of testosterone propionate, 
and 25 mg. of progesterone, it has been shown, will take care of functional 
bleeding due to various causes in about 95 per cent of all cases.** 7° Table I 
records a series of 20 cases so treated. In another series of 37 cases, being 
published elsewhere, 6 mg. of estrone, 50 mg. of progesterone, and 25 mg. of 
testosterone were employed.’® The results were similar in both series. Table II 
contrasts the results obtained in the treatment of functional uterine bleeding 
with intravenous estrogen (Premarin) * and with combined estrogen-progesterone- 
testosterone.*® In the histopathologic study of uteri removed several days after 
therapy was completed, it was found that, when estrogens were administered 
to patients in whom a eystic glandular hyperplasia was demonstrated, the 
endometrium remained in the cystic glandular or proliferative phase (Fig. 1) 
while those receiving the combined steroid therapy showed progestinal change 
superimposed on a eystic glandular hyperplasia (Fig. 2). 


TABLE II. THERAPY OF FUNCTIONAL UTERINE BLEEDING* 


SUCTION 
COURSES OF CURETTAGE 
METHOD THERAPY SATISFACTORY FAILURES PERFORMED 
I. V. Premarin 63 52 | 11t 33 
BE; 60 58 | 2 30 
*Not included in this series are: 
3 cases of endometrial carcinoma unsatisfactory response. 


2 cases of ectopic pregnancy 
8 cases of incomplete abortion—satisfactory response in 4. 


+Therapy, by later standards, was inadequate in 6. 
tE.P.T. = estrogen-progesterone-testosterone. 


The combined gonadal steroid therapy administered over a period of five 
days usually results in arrest of bleeding within 6 to 48 hours. Withdrawal 
bleeding that simulates a normal menstrual period (sometimes excessive during 
the first two days) will ensue from 2 to 7 days after cessation of therapy. Some 
20 days later, a course of oral progesterone for buccal absorption (30 mg. per 
day for five days), or pregneninolone for ingestion (30 mg. per day for five 
days), or progesterone by intramuscular injection (10 mg. daily for three 
days), may be administered to induce another withdrawal period. This pro- 
gesterone therapy may be carried on at monthly intervals until it is established 
that cyclic ovulatory menses have begun to take place. This may be determined 
by keeping basal temperature records. Should spotting occur during the inter- 
menstruum then running doses of estrogens, 1.25 mg. of estrone sulfate or its 
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Fig. 1. 


Fig. 2. 


Fig. 1.—Uterus removed from white woman, aged 44 years, several days after arrest of 
bleeding by estrogens. 


A, Myometrium. 
B, Cystic glandular hyperplasia. 
C, Proliferative follicular endometrium. 


2 Fig. 2.—Uterus removed from 49-year-old white woman soon after onset of withdrawal 
bleeding after the arrest of a bout of uterine bleeding by combined estrogen-progesterone- 
testosterone therapy. 


A, Myometrium. 
B, Cystic glandular hyperplasia. 
C, Secretory endometrium. 
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equivalent, may be employed for 15 or 20 days and then followed by the 
progestin therapy outlined above. In severe cases of bleeding a double initial 
dose of the combined steroids may be administered to great advantage. With 
this method of therapy, restoration of cyclic ovulatory menses occurs with suffi- 
cient frequency to lead us to believe that it is a good physiologic approach in 
the management of functional uterine bleeding. 

When bleeding is acute and the patient exsanguinated, it may be best 
to delay the withdrawal period for several weeks. In such instances it is 
advisable to use intravenous estrogen every four to six hours until bleeding is 
arrested. After initial arrest of bleeding, oral estrogens in decreasing doses 
over a period of 25 days are administered and a withdrawal period will thus 
be delayed until the patient has had an opportunity to recover her balance. 
Care must be exercised in the selection of patients since moderately good, 
though temporary, results may also be obtained in patients with ectopie preg- 
nancy and in eases of bleeding due to endometrial carcinoma.® 


Conclusion 


In the management of functional uterine bleeding individual steroids such 
as estrogens, progesterone, and testosterone each have their own field of use- 
fulness. Of greater value, however, is the utilization of combined estrogen and 
progesterone’” or progesterone and testosterone. Such combinations have 
yielded quite satisfactory results. Experience with combined estrogen-pro- 
gesterone-testosterone therapy, however, has been such that one may expect 
control of bleeding in better than 95 per cent of the patients in whom this form 
of therapy is employed. The physician may now, with confidence of success, 
offer his patient assurance that bleeding can be arrested without need of opera- 
tive interference, x-radiation, or radium therapy. The boon to the adolescent 
girl, heretofore subjected to dilatation and curettage, is at once obvious. Nor 
need the young woman afflicted with this disorder any longer suffer mutilating 
procedures. The promise of the preservation of her childbearing potential may 
now be made. 
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SARCOMA OF THE UTERUS 
A Record of Twenty-six Cases 


ARNOLD N. Fenton, M.D., anp Louis Burke, M.D., New York, N. Y. 
(From the Gynecological Service of The Mount Sinai Hospital) 


eee the first case of sarcoma of the uterus was described,’ our knowledge 
of the disease has not greatly increased. Most papers on the subject have 
been content to report one or two eases and to delve into the histogenesis of the 
disease and its varicus pathological classifications.” *»+ Not until Kimbrough,° 
in 1934, analyzed forty-three cases of sarcoma of the uterus, had there been any 
papers reporting a large enough series of cases with sufficient follow-up to per- 
mit us to draw any conclusions regarding the clinical phases of this disease. 
Since that time, several authors have presented their findings on the basis of 
small groups of cases.** * The relative rarity of sarcoma of the uterus would 
»seem to justify the careful analysis and reporting of any moderate-sized series 
of patients with the disease. With this in mind, it was felt that it might be of 
interest to analyze the cases that have been encountered on the ward gyneco- 
logical service of The Mount Sinai Hospital, during the past sixteen years (1933 
through 1948). 

We have used the term sarcoma to include all the malignant nonepithelial 
neoplasms of the uterus. The histological diagnoses were made at the patho- 
logical laboratory of the hospital, and the slides have been recently reviewed. 
No attempt will be made to discuss the theories regarding the etiology of these 
tumor cells. As in sarcoma elsewhere in the body, the hypothesis regarding 
the original cell type is controversial and this series does not attempt to con- 
tribute any additional revealing data regarding the problem. 

Incidence.—Twenty-six patients with sarcoma of the uterus were encoun- 
tered in the sixteen years studied. During this period there were 167 patients 
with carcinoma of the uterus and 237 cases of carcinoma of the cervix on the 
ward service of this hospital. Sarcoma constituted 5.5 per cent of all uterine 


malignancies (Table I). This figure is somewhat higher than the 3.2 per cent 
of Kimbrough’ and the 3.1 per cent reported by Novak and Anderson.* 


TYPE OF MALIGNANCY NO. OF CASES PER: CENT 
Carcinoma of the corpus 167 36.0 
Epithelioma of the cervix 237 51.4 
Adenocarcinoma of the cervix 30 6.4 
Sarcoma of the uterus 26 5.5 
Other malignant tumors 4 

Total 464 100.0 


Race.—In this series, 20 patients were white and 6 were Negroes. 
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TABLE I. DISTRIBUTION OF UTERINE MALIGNANCIES ON THE WARD SERVICE 
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Site of Lesion—lIn 14 patients, the lesion was thought to be primary, in 
that no myoma could be found at the sarecomatous site. Of the remaining 12 
patients, 10 were thought to be definitely developed within a myoma (secon- 
dary), and the remaining two were probably, but not definitely of the secondary 
type. This gives an incidence of 50 per cent primary sarcoma of the uterus. 
Excluding one case in which the sarcomatous change was found to be in a cervi- 
eal fibroid, the corpus was always the site of the lesion. In only 2 patients, the 
tumor was believed to have originated from the endometrial elements. 

During the sixteen years under consideration, there were 3,624 cases of 
uterine fibromyomas, giving a 0.33 per cent incidence of sarcomatous change in 
myomas. This compares favorably with that in other reports.® * ° 

Age.—The youngest patient included in this series was 28 years of age; 
the oldest, 78 years old. The preponderance of patients fell within the fifth 
decade of life (Table II). 


TABLE II, AGE DISTRIBUTION OF PATIENTS WITH SARCOMA OF THE UTERUS 


AGE IN YEARS NO. OF CASES 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 


At the time of diagnosis, 8 patients were postmenopausal and four patients 
were considered to be menopausal. 

Parity.—The average patient was gravida iv, para iii, although 6 patients 
were nulliparous. Four of these patients were unmarried and the other two 
gave histories of long-standing sterility. The absence of any other associated 
endocrinopathies, except that one other patient previously had had thyrotoxi- 
cosis, does not confirm the suggestion of Smith® that an endocrine disturbance 
may presumably be an etiological factor. 

Symptomatology.—The symptomatology varied widely, many patients hav- 
ing more than one complaint (Table IIIT). The frequency of these diverse symp- 
toms was almost identical with those reported by Novak and Anderson.* In 
view of the high frequency of fibroids in these cases, it is not surprising that 
irregularity of the menses should be a common symptom. In those patients 
without associated myomas, the bleeding occurred late, after the disease had in- 
volved the endometrium. 


TABLE III. SYMPTOMATOLOGY OF PATIENTS WITH SARCOMA OF THE UTERUS 


SYMPTOMS NO. OF CASES 
Lek Irregularity of bleeding 17 
Abdominal and pelvic pain 11 


~ 


Abdominal enlargement 
Urinary symptoms 

Loss of weight 
Leukorrhea 

Rectal symptoms 
Dysmenorrhea 


In seven instances abdominal enlargement was a chief complaint. Any 
patient who is known to have myomas and who has sudden enlargement of these 
tumors should be investigated, for it is in these cases that sarcoma may be 
found. In addition, patients with multiple submucous myomas, especially if 
associated with severe anemia, should be suspected of malignant changes. 
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Metastases Metastases were known to have occurred in 7 instances. The 
abdominal cavity was involved in 3 patients, one of whom had ascites; the pelvic 
wall in 2 cases; the vagina in 2 cases; the ovary, Fallopian tube, urinary bladder, 
kidney, liver, bowel, and lungs in one case each. Thus it is obvious that the dis- 
ease spreads widely and probably via all three routes of malignant spread: 
direct extension, lymphatic and blood channels. 

Survival Rate-—Of the 26 reported patients with sarcoma of the uterus, 
13 are alive today. Four of these patients have not, as yet, been followed long 
enough to include them in the five-year survival group. One patient, on her 
most: recent follow-up, seven years after surgery, was found to have pelvic 
masses, thought to be recurrences. Therefore, the corrected salvage rate of 
patients alive and well five years or more after diagnosis of the disease is 36.3 
per cent. This corresponds quite closely with the 30 per cent reported by Novak 
and Anderson.* No follow-up was obtained on 2 patients and they were pre- 
sumed to be dead and are included as such (Table IV). The longest follow-up 
of the 8 patients considered cured has been fourteen years. Another patient 
is well ten years after surgery. 


TABLE IV. SuRVIVAL RATE OF PATIENTS WITH SARCOMA OF THE UTERUS 


CENT 


LIVING AND 
LIVING WELL 
Total no. of patients 26 13 50.0 
Corrected for 4 patients not followed 
five years 22 9 40.9 
Corrected for 1 patient with recur- 
rence 22 8 36.3 


There were 25 abdominal laparotomies in this series, 3 of which resulted in 
operative deaths. One patient was admitted to the hospital in shock, presenting 
the symptoms of a perforated viscus. Although she was moribund, laparotomy 
was performed, and a sarcoma was found perforating the uterus, with free blood 
in the peritoneal cavity. The patient died one hour after operation. The re- 
maining operative deaths were due to pulmonary embolism and occurred on the 
fourth and tenth postoperative days. A rather high operative mortality of 12 
per cent ‘is the result, but it is corroborated by the 11.1 per cent given by Kim- 
brough.*® 

Of the patients who eventually died, none lived more than two years after 
treatment; however, as mentioned above, one woman in her most recent follow- 
up visit was found to have pelvic recurrences seven years after diagnosis and 
treatment. 

Interestingly, there were 10 patients who were over 50 years of age when 
the diagnosis was established. Only one of these women is in good health after 
five years. In addition, none of the 8 patients whose symptoms began after the 
Menopause survived two years. Other investigators have commented on the 
lower salvage rate of the postmenopausal patients. ® 

Survival Related to Location of Lesion Of the 10 patients in whom the 
lesion was thought to be definitely developed within a myoma, one patient has 
not been followed five years, although she is living and well at present. Seven 
women of the remaining 9 are considered cured, giving a five-year survival rate 
of 77.7 per cent. 

There were 14 patients in whom the lesion was thought to be primary. One 
of these has not been followed long enough to be included in survival rates. 
Only 2 of the remaining 13 patients are free of disease five years or more after 
treatment, a survival rate of 15.3 per cent (Table V). The prognosis appears 
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to be five times more favorable if the lesion originates in a myoma. These sta- 
tistics are more optimistic than those reported by Kimbrough,° who states that 
the prognosis is slightly more than three times as favorable under the same 
conditions. 


TABLE V. SURVIVAL RATE RELATED TO LOCATION OF THE SARCOMA 


CORRECTED 
NO. OF NOT FOLLOWED} LIVING AND | SURVIVAL RATE 
CASES | 5 YEARS WELL 5 YEARS | (PER CENT) 
Sarcoma of uterus not re- 14 1 2 15.3 
lated to myoma (primary) 
Sarcoma of uterus within 10 1 7 77.7 
a myoma (secondary) 
Sarcoma of uterus probably 2 2 0 00.0 


in a myoma 


Survival Related to Type of Therapy.—Thirteen patients had subtotal hys- 
terectomy and bilateral salpingo-oophorectomy. Of this group 9 survived in 
good health, although 2 of the 9 have not been followed for a five-year period. 
This gives a survival rate of 70 per cent. 

Nine patients had total hysterectomy and bilateral salpingo-oophorectomy. 
Of these, 4 are living. Two of the 4 have not been followed five years. The 
survival rate in this group is 44 per cent. 

Eight patients received various forms of radiotherapy, i.e., radium and/or 
x-ray. Four patients are living, a survival rate of 50 per cent. One patient had 
an exploratory laparotomy and closure, and another had only a curettage. Both 
of these patients died (Table VI). 


TABLE VI. SURVIVAL RATE RELATED TO TYPE OF THERAPY 


NO. OF PER CENT 
CASES | LIVING LIVING 
Subtotal hysterectomy and bilateral 13 9* 70 
salpingo-oophorectomy 
Total hysterectomy and bilateral 9 4* 44 
salpingo-oophorectomy 
Radiotherapy 8 4 50 
Other 2 0 0 


*Two cases not followed five years. 


Survival Related to Duration of Symptoms.—The length of survival could 
not be correlated with the delay in diagnosis of the disease after the first symp- 
toms occurred. As in carcinoma of the uterus, it is imperative that all cases of 
postmenopausal bleeding be investigated at once. 


Comment 


Sarcoma of the uterus has always carried a gloomy prognosis, and its re- 
lation to fibromyomas of the uterus has been somewhat of a controversial prob- 
lem. Earlier, the incidence of sarcomatous change in all fibromyomas has been 
described a varying from 4 to 12 per cent.!? Evans’ in 1920 and later Corseaden 
and Stout? refuted these figures and put the incidence at approximately 0.4 per 
cent. They believed that.many of the so-called malignant myomas represented 
benign degenerative changes. This latter figure has been accepted in recent 
years. Corseaden and Stout? also presented rigid prerequisites for the diag- 
nosis of sarcoma of the uterus (recurrence either locally or as a metastasis after 
removal of the uterus). In order to allow these diagnostic criteria, the survival 
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rate would have to approximate zero. Most recent reports estimate the five- 
year salvage rate to be between 20 and 35 per cent. 

The relatively high survival rate that we associate with fibromyomas show- 
ing sarcomatous change may be indicative of an early lesion. This seems even 
more likely where the fibroid capsule is still intact. Like that of other early 
neoplastic aberrations, the histological diagnosis of fibromyoma with sarcomatous 
changes still remains an extremely difficult and controversial one. 

Sarcoma of the uterus is not a common tumor. It is seen most frequently 
in women who have reached the fifth decade of life. The most common symp- 
toms are abnormal vaginal bleeding, pain, and abdominal enlargement. We 
have not been able to demonstrate any true correlation between duration of 
symptoms and survival. Very poor salvage was obtained in those patients who 
were in the postmenopausal period when diagnosis of the disease was made. 

The type of therapy also showed little correlation with the salvage rate. 
Subtotal hysterectomy has produced five-year cures in this series as has simple 
myomectomy reported by other investigators. Novak* suggests that x-ray in 
the postoperative period is of value. It is of interest that, although subtotal 
hysterectomy was used effectively in this series, 2 patients subsequently de- 
veloped squamous-cell carcinoma of the cervix four and fourteen years post 
hysterectomy, while another had a separate small localized area of adenocar- 
cinoma of the endometrium. The latter case has been previously reported.* 
However, in accordance with the modern concepts regarding pelvic surgery and 
therapy of neoplasms, total hysterectomy is the procedure of choice. The com- 
plete removal of the uterus is preferred in order to remove all possible tumor 
tissue and also to prevent the various diseases that may eventually involve the 
cervical stump post hysterectomy.” 

The site of the lesion appeared to be the most common denominator in 
evaluating prognosis. In this series, those patients in whom the sarecomatous 
changes were confined to myomas had a five times more favorable prognosis than 
those patients with primary uterine sarcoma. 


Summary 


1. Twenty-six cases of sarcoma of the uterus, occurring on the ward service 
at The Mount Sinai Hospital during the period 1933 through 1948 are reviewed 
and discussed. 

2. Sarcoma of the uterus made up 5.5 per cent of all uterine malignancies. 

3. Twelve of the cases were thought to have originated within fibromyomas. 
The incidence of sarcomatous change in myomas was found to be 0.33 per cent. 

4. The corrected salvage rate was 36.3 per cent. 
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PENTOTHAL ANESTHESIA IN OBSTETRICS* 


J.C. Wuyte, M.D., C.M., F.R.C.S.(C), M.R.C.0.G., Orrawa, ONT. 
(From the Ottawa Civic Hospital) 


NTEREST in Pentothal Sodium as an anesthetic agent in obstetrics began 
with LaBreque,’ who published a report of its use in 44 cases in 1938. Six 
other reports were found in the literature to the end of 1950: Rucker? re- 
ported in 1943 a series of 100 cases, and the following year Hellman* pub- 
lished the largest series to date, 1,415 deliveries; Dippel* reported 350 cases 
in 1947, and in 1948 Herrick® wrote of its use in 492 cesarean sections; Cooley 
and Schwarz® published a series of 316 cases in 1948 and last year Boyd and 
Jones’ described 294 deliveries under this anesthetic. These authors all ad- 
vocate Pentothal as a safe anesthetic for both vaginal and abdominal delivery 
provided certain precautions are observed, and the only danger of which they 
warn is that of nareotization of the infant if the anesthetic is administered for 
periods exceeding twelve minutes prior to ligation of the umbilical cord. 

My interest, and that of the anesthetists at our hospital, was aroused by 
Hellman’s paper, which appeared at a time when we were becoming dissatisfied 
with the inhalation agents then in use (principally cyclopropane-oxygen). Ob- 
stetrie patients are ill-prepared for anesthesia; they frequently have food in 
their stomachs, seldom have atropine or hyoscine at the optimum time to keep 
the upper respiratory tract dry, and usually have no sedation within the 
last three or four hours prior to delivery. Consequently, postanesthetic vomiting 
is very common with inhalation agents, and in our hospital affected about 50 
per cent of patients. Aspiration of vomitus is a real hazard and in one of my 
cases necessitated bronchoscopy; the fear of postanesthetic pneumonia is con- 
stantly present. 

Before a decision to use Pentothal was reached, certain other agents were 
considered, but rejected for various reasons; continuous caudal because of its 
time-consuming technique, special hazards, and considerable percentage of 
failures due to spinal canal anomalies; low spinal, the so-called saddle-block 
anesthesia, because it is more difficult to administer, with a low but definite per- 
centage of failures, it is disliked by a considerable number of patients who pre- 
fer to be asleep during delivery, and the 6 to 10 per cent incidence of postspinal 
headache constitutes an annoying complication; in addition there is a mortality 
associated with its use in obstetrics which exceeds that of any other agent.* ° 
For these reasons, and because Pentothal is very extensively used in general 
surgical procedures in our hospital and we were therefore well acquainted with 
its many advantages, we decided to introduce it into obstetrics. 


*Presented at the annual meeting of the Society of Obstetricians and Gynaecologists of 
Canada, June, 1951. 
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Because of the published reports of the dangers to the infant and the time 
required for the drug to pass the placental barrier (said to be twelve minutes), 
at the beginning of our series induction of anesthesia was not commenced until 
the patient was draped and the obstetrician scrubbed and ready to deliver the 
baby. The first fifty cases were selected normal primigravidas in whom the 
method of delivery was by simple outlet forceps. As confidence was gained, 
induction of anesthesia was begun prior to perineal preparation and draping, 
and during the past two years has frequently been commenced as much as 25 
minutes before delivery with no ill effects. The use of Pentothal was gradually 
extended to all types of cases including those complicated by toxemia, cardiac 
disease, and diabetes. During the early part of the series, Pentothal was not 
used for breech deliveries because it was thought that it might abolish the ex- 
pulsive contractions and necessitate extraction of babies who might otherwise 
be delivered spontaneously. It was soon observed, however, that light Pentothal 
anesthesia seems to augment the maternal forces, or perhaps it would be better 
to say that the abolition of the pain results in a coordination of effort; in any 
ease, the use of Pentothal has not increased the amount of interference in breech 
deliveries. 

Technique 


Usually a 5 per cent solution is used and a few cubic centimeters are in- 
jected into the cubital vein, just enough to produce loss of consciousness. 
During the perineal preparation and draping it can be noticed that the patient 
responds to superficial stimuli, bears down actively with her pains, and indeed 
often makes better progress than in the interval preceding induction of anes- 
thesia. Just before forceps are applied a few more cubic centimeters of Pento- 
tho] are administered, the total amount given to this point averaging 0.5 Gm. 
in our series. After the cord has been tied, more Pentothal is added to allow 
repair of the episiotomy. The average total amount used in our series was 
slightly less than 1 Gm. 


In most of the eases in this series, a combination of Demerol and hyoscine 
was used during labor. Initially, that is, when indicated by the patient’s com- 
plaint of pain and without regard for the amount of cervical dilatation, De- 
merol, 100 mg.. and hyoscine, 409 grain, were administered simultaneously. 
Following this, Demerol only was repeated in 100-mg. doses every 2 to 4 hours 
as required to control pain. 


Material 


The series of 500 cases reported here occurred in 824 consecutive deliveries 
in a period of about four and one-half years. All were personal private cases 
(Table I). Following the first 50 cases the only criterion used in selecting 
those for Pentothal was the presence of a staff anesthetist, and whether or not 
there was time to mix the solution. Since preparation of the mixture requires 
one or two minutes, some multiparas and other patients with precipitate labor 
were given inhalation anesthesia to save time. In the majority of the 324 non- 
Pentothal cases, delivery was under cyclopropane, but a few patients were 
given ether, a few spinal, and a few had pudendal block. 


At birth,the pharynx was suctioned and the baby gently stimulated by 
spanking his feet or buttocks with a perineal pad. If he did not ery in the 
time taken to do this and tie the cord, it was recorded that he required resusci- 
tation and he was handed to the anesthetist who intubated him under direct 


— 


PENTOTHAL ANESTHESIA IN OBSTETRICS 165 
r 


vision (Table II). Many of these babies have a plug of mucus in the trachea 
and cry as soon as it is removed. Others are slightly narecotized either by 
anesthesia or more commonly by heavy sedation late in labor, and although 
they breathe spontaneously they do not ery until well oxygenated or strongly 
stimulated. Such infants were classified as “resuscitated easily.” Those 
babies requiring more than one minute to induce respiration were classified 
under “difficult resuscitations” (Table III). It will be seen by the chart that 
Pentothal did not contribute to narcosis of the infant to any greater extent 
than inhalation anestheties. 


TABLE I. METHODS OF DELIVERY 


PENTOTHAL OTHER 
Spontaneous 83 121 
Low forceps 335 149 
Midforceps 36 20 
Breech 14 20 
Cesarean section 32 14 
Total 500 324 


TABLE II. RESUSCITATION* 


NONE SIMPLE DIFFICULT 
Pentothal 428 67 8 
Other 278 39 9 


*Fifteen per cent of infan‘s born under Pentothal required some degree of resuscitation, 
18 per cent of infants born with other anesthetics required resuscitation. 


TABLE III. DirricuLt RESUSCITATIONS IN PENTOTHAL CASES 


Died of prematurity 


1 set twins, 34 weeks 
1 precipitate labor, 36 weeks Died of intracranial hemorrhage 
1 prolonged labor, midforceps Died of intracranial hemorrhage 
1 difficult breech Alive and well 
1 premature, 35 weeks Alive and well 
1 precipitate labor, heavy sedation late in labor Alive and well 
1 prolonged labor, heavy sedation difficult mid- | Alive and well 

forceps 

TABLE IV. FETAL MORTALITY 
DEADBORN NEONATAL TOTAL 

Pentothal 7 4 11 (2.2%) 

Other 9 7 16 (4.9%) 

Total 16 1] 27 (3.3%) 


Fetal mortality appears to be much higher in the non-Pentothal group 
(Table IV) but this may be explained by the fact that it includes more prema- 
ture infants and fetal abnormalities. The deadborn infants were divided as 
follows: 


Congenital abnormalities incompatible with life 1 
Fetal hydrops (erythroblastosis) 

Premature macerated, abruptio placentae 

Full-term, severe abruptio in labor 

Premature macerated, material toxemia 

Premature macerated, cause unknown 


It will be agreed that in no ease could the anesthetic agent be held ac- 
countable for the death. 
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Postanesthetic vomiting, once the foremost unpleasant side effect of ob- 
stetric anesthesia, was reduced to less than 2 per cent. The patient has a 
pleasant induction, an easy return to consciousness about thirty minutes after 
administration is discontinued. Without exception patients were favorably 
impressed, and there were no disagreeable aftereffects. 


Summary and Conclusions 


1. Pentothal is a safe and valuable anesthetic for use in obstetrics in the 
hands of experienced anesthetists. 

2. Induction is rapid and easy. Pentothal carries the least unpleasant 
aftereffects, and is highly acceptable to the patient. 

3. It can be used in all types of delivery with the possible exception of 
version and deep transverse arrest, where maximum relaxation is required. 
It is not contraindicated in toxemia, cardiac, or pulmonary disease. 

4. Our experience indicates that the dangers to the infant due to narcotic 
concentrations accumulating in the blood have been overemphasized. We feel 
that concentrations sufficient to maintain satisfactory maternal anesthesia 
may be safely employed for considerably longer than the previously recom- 
mended time. 


I wish to express my thanks to the members of the anesthetic staff of the Ottawa 
Civic Hospital, whose interest and cooperation have been greatly appreciated, and in 
particular to two members of that staff, Drs. D. W. Whyte and L. M. Hampson, who gave 
the majority of the anesthetics, and to whom I am indebted for some of the data used in 
this report. 
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HERPES GESTATIONIS: RESULTS OF TREATMENT WITH 
ADRENOCORTICOTROPIC HORMONE (ACTH) 
AND CORTISONE 


CHARLES LINDEMANN, M.D., W. Enestrom, M.D., 
Ricuarp T. FuyNN, M.D., Wis. 


(From the Department of Medicine and the Department of Obstetrics and Gynecology, 
Marquette University School of Medicine, Milwaukee County General Hospital) 


ERPES gestationis is an infrequently seen disorder accompanying preg- 

nancy. Crawford and Leeper: found only eleven instances in 49,254 
deliveries at Boston Lying-in Hospital between 1929 and 1948. The etiology 
of herpes gestationis is unknown. Its treatment has been rather unsatisfactory 
although sulfapyridine generally has been accepted as the drug of choice. In 
the case to be presented adrenocorticotropic hormone (ACTH)* and cortisone 
were used to control the disorder in a patient in her fourth pregnancy. Two 
different long-acting preparations of ACTH were studied as well as lyophilized 
ACTH. Prior to their employment sulfapyridine was triéd without success. 
So far as we are aware the use of ACTH and cortisone in herpes gestationis has 
not been reported. There exist few data on their possible effect on the human 
fetus. 

Case Report 


The patient, J. B., a 28-year-old white woman, was admitted to Milwaukee County 
General Hospital on March 21, 1951, in the sixth month of her fourth pregnancy because 
of a generalized skin eruption. The following history was obtained. In the seventh month 
of her first pregnancy and in the second month of her second pregnancy she developed 
a severe pruritic vesicular dermatitis over most of the body. In each pregnancy sulfa- 
pyridine largely controlled the disorder and normal infants were delivered. 

The patient was first seen at the Milwaukee County General Hospital in 1949 in the 
eighth month of her third pregnancy. This pregnancy also was complicated by a vesicular, 
pruritic dermatitis which started in the first month of pregnancy. The lesions appeared to 
be typical of herpes gestationis. There were crusted excoriated papules and vesicles over 
most of body with scattered areas of hyperpigmentation and vitiligo. The physical examina- 
tion otherwise was not remarkable. Persistent eosinophilia was present: 30 per cent of 
16,250 white blood cells per cubic millimeter. In this pregnancy sulfapyridine, in doses 
of 2 to 6 Gm. per day, completely failed to control the dermatitis. The patient delivered a 
normal 7 pound, 2 ounce male infant; however, the dermatitis did not completely clear 
until approximately four months post partum. 

When the patient was admitted to Milwaukee County General Hospital for the last 
time on March 21, 1951, in the sixth month of her fourth and last pregnancy, she stated 
that the skin eruption began during the first month of pregnancy. At that time she noted 
severe pruritus associated with vesicles over the extremities, trunk, and neck. Because of 
severe distress and lack of benefit from other therapy her private physician began treatment 
with cortisone in late December, 1950, in the third month of pregnancy. The drug was 

*Through the courtesy of Dr. Harley Cluxton, Armour Laboratories, Chicago, ACTH in 


gelatin (Adactar-Gelatin, Lot No. R255170) and ACTH in sesame oil (Lot No. R256167) were 
generously supplied for these studies. 
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administered at a dosage level of 100 mg. per day for one month. Almost complete relief 
of the dermatitis occurred. Because of an inadequate supply of cortisone the amount was 
reduced to 50 mg. per day. This dosage was maintained until admission to this hospital. 
Only partial control of the disorder was observed with this reduced amount of cortisone. 

Within three days after admission, i.e., four days after discontinuance of cortisone, 
the patient noted an increase in pruritus, and vesicles developed on the hands, feet, and 
face. Soon vesicles were present over most of the body and the patient was extremely un- 
comfortable with itching and burning of the skin. Benadryl, 200 mg. per day, starch baths, 
short courses of aureomycin and Chloromycetin and sulfapyridine, 2.0 Gm. per day, aided 
neither the pruritus nor the eruption. On April 24 it was decided to give the patient 
ACTH or cortisone. ACTH was finally chosen because there exists some suggestive evidence 
that ACTH does not pass the placental barrier.2, 3 
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Fig. 1—Graphic description of the effects of different preparations of ACTH and cortisone on 
the dermatitis and direct eosinophil counts (eosinophils per cubic millimeter). 


A Thorn test was done on April 25 with the usual amount of ACTH (25 mg.). No 
fall in the number of circulating eosinophils was noted (initial count: 1,736 cosinophils; 
4 hour count: 2,090 eosinophils per cubic millimeter). The test was repeated with 40 mg. 
ACTH on April 27. Even with this increased dose no fall in the number of eosinophils 
occurred (initial count: 2,200 eosinophils; 4 hour count: 2,332 eosinophils per cubic milli- 
meter). An epinephrine test done on April 26 with 0.3 ml., 1/1,000 epinephrine, showed 
an initial direct eosinophil count of 2,464, and a final count of 2,398 eosinophils per cubic 
millimeter. 

These preliminary studies indicated a relative unresponsiveness to ACTH in usual 
dosages. From April 30 to May 3 the patient was given 40 mg. per day of a long-acting 
ACTH preparation (ACTH in sesame oil) intramuscularly without effect upon the dermatitis 
or the eosinophil count. Care was taken that the ACTH in oil was well shaken before in- 
jection. On May 4, 5, and 6, 40 mg. daily of ACTH in gelatin were given with definite 
improvement in the dermatitis and pruritus (Fig. 1) but since only incomplete relief was 
achieved the amount of ACTH in gelatin was increased to 60 mg. intramuscularly daily on 
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May 7. By the following day the pruritus and skin lesions were markedly improved, the 
eosinophil count fell precipitously and she experienced a general sense of well-being. With- 
in a few days the pruritus and dermatitis completely disappeared. Adrenocorticotropic 
hormone in gelatin, 60 mg. per day, was continued as indicated in Fig. 1. The different 
preparations of ACTH subsequently employed and their effect on the dermatitis and eosino- 
phil counts are summarized in the figure. 

On May 21 efforts were made to induce labor by rupture of the fetal membranes and 
administration of Pituitrin. This procedure was temporarily unsuccessful because uterine 
contractions quickly subsided, but on May 25 the patient went into active labor and de- 
livered a 4 pound, 10 ounce (2,104 gram) normal male infant with clear skin. 

In the postpartum period cortisone was substituted for ACTH. It was administered 
in decreasing amounts as necessary as indicated in the figure. It was discontinued 11 weeks 
after delivery. At no time were undesirable effects of ACTH or cortisone noted in tlie 
patient, i.e., no rounding of face, acne, hirsutism, diabetes, or hypertension. 

At no time did the infant develop skin lesions. Direct eosinophil counts were taken on 
the infant at frequent intervals for four weeks after birth; these varied between 300 and 
650 eosinophils per cubic millimeter. 


Comment 


The manifestations of herpes gestationis were markedly decreased or abol- 
ished by either ACTH or cortisone in adequate doses. By usual clinical ¢riteria 
the patient presented no evidences of adrenal cortical insufficiency. Without 
these evidences it is difficult to believe that a simple hormonal deficiency was 
replaced by their use. With reduced amounts of these agents the disease 
promptly relapsed. The duration of the fundamental disorder did not appear 
to have been shortened. 

In our ease considerable eosinophilia was present during relapse of the 
disease ; the level of circulating eosinophils correlated closely with the state of 
the dermatitis. This fact made it possible to compare with considerable accuracy 
the suitability of three different, percutaneous preparations of ACTH made 
available to us for study. At the same dosage level a long-acting preparation 
(ACTH in gelatin) appeared to be superior to lyophilized ACTH given inter- 
mittently and greatly superior to ACTH in sesame oil. It is likely that a suita- 
ble prepared, long-acting percutaneous preparation provides greater and more 
sustained adrenal cortical stimulation than does intermittently administered, 
lyophilized ACTH. We are unable to explain the lack of efficacy of ACTH in 
oil. Two other patients who responded well to ACTH in gelatin responded 
poorly to similar amounts of the oily preparation. | 

A relative unresponsiveness to ACTH as well as to epinephrine was noted 
in our patient. Subnormal eosinopenie responses to ACTH have been observed 
by Ferguson‘ in a few pregnant women and by Dworetsky and associates® in 
pregnant guinea pigs. It is not known why pregnancy should evoke resistance 
to ACTH. In any event clinical and hematological effects surely can be elicited 
if large enough amounts are used. No untoward effiects such as edema, hyper- 
tension, hirsutism, aene, or facial rounding were observed in our patient when 
these physiologically effective doses were used over a period of four weeks. 

It is interesting that the infant delivered by our patient apparently suffered 
no ill effects from the previously administered cortisone or from the ACTH. 
His eosinophil counts were entirely within the range reported for normal in- 
fants. It is true that his birth weight, at 37 weeks of gestation, was only 2,104 
grams. Since it is well known that these agents can cause nitrogen loss and 
since adrenal cortical overactivity in childhood leads to some retardation in 
growth,’ it is conceivable that these hormones, especially if injudiciously used 
during pregnancy, may impair fetal development. It is possible that his rather 
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low birth weight was on this basis. However, birth weights of normal infants 
vary considerably at the same period of gestation. In one series of normal 
births Taback* reports 15 per cent of birth weights at 37 weeks’ gestation to be 
between 2,000 and 2,499 grams. Thus, the fact that our patient delivered a 
small infant cannot be definitely attributed to the hormones administered. 
However, the possible effects on the fetus of ACTH or steroid hormones ad- 
ministered to pregnant women require further study. 


Summary 


A case of herpes gestationis recurring for the fourth time in a 28-year-old 
woman is reported. Sulfapyridine was useful in the management of the disorder 
during the first two pregnancies but it was without benefit in the last two. 

In the last pregnancy while not under our observation the dermatitis was 
partially controlled with cortisone, 50 to 100 mg. per day, for two and one-half 
months until the twenty-eighth week of gestation. From the thirty-third to the 
thirty-seventh week of gestation the dermatitis was successfully treated by us 
with ACTH in gelatin, 60 mg. per day. In our hands and with the material 
available to us this preparation was superior to ACTH in sesame oil. No un- 
toward metabolic or endocrine disturbances were induced. The duration of the 
disease did not appear to have been shortened. 

Considerable eosinophilia was present during relapse of the dermatitis. 
A relative refractoriness to ACTH was observed although clinical and hemato- 
logic effects were elicited with larger amounts of the hormone. It is not clear 
why pregnancy should evoke resistance to ACTH. 

Labor was induced at the thirty-seventh week of gestation. A normal, 
2,104 gram male infant was delivered. His eosinophil counts remained within 
the range reported for normal infants. Since the weight at birth was not clearly 
less than could be expected in a normal pregnancy, it is not possible definitely 
to infer that the use of ACTH or cortisone during gestation affected his weight. 
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CCMPARISON OF THE EFFECT OF PITUITRIN, PITOCIN, AND 
ERGONOVINE ON CARDIAC RHYTHM DURING 
CYCLOPROPANE ANESTHESIA 
FOR PARTURITION 


LuctEN E. Morris, M.D.,* MApELINE J. THorNTON, M.D., AND 
JouNn W. Harris, M.D., Mapison, WIs. 


(From the Departments of Anesthesia, and Obstetrics and Gynecology, University of 
Wisconsin Medical School) 


HERE have been several reports of severe reactions subsequent to the ad- 

ministration of posterior pituitary preparations.® * 1° Instances of this so- 
ealled ‘‘Pituitrin shock,’? some of which have had a fatal outcome, have been 
associated with or occurred during anesthesia.’ * 1! The hypothesis has been 
proposed that the deleterious action of Pituitrin in these cireumstanees may be 
due to an incompatibility between it and the anesthetic agent, especially cyeclo- 
propane.* * ° However, it may be that in some of the cases where an incom- 
patibility was suggested other contributory factors existed including respiratory 
obstruction and undue depression of respiration by sedative drugs or the anes- 
thetic agent. In an extensive review and laboratory study by Parsloe and 
associates,!! in which the possibility of an incompatibility between Pituitrin and 
cyclopropane was carefully serutinized, it was observed that anesthesia with 
cyclopropane actually decreased the deleterious cardiae effects which occur in 
dogs following injection of Pituitrin rather than adding to them. The present 
clinical study was undertaken in order to investigate further the possibility of 
an untoward reaction from the injection of Pituitrin during the clinical adminis- 
tration of cyclopropane anesthesia. A comparison has been made during cyclo- 
propane anesthesia of the effect upon cardiac rhythm of the administration of 
each of three commonly used oxytocies, ergonovine maleate (Ergotrate), Pitui- 
trin, and Pitocin. 

Clinical Investigation 

Electrocardiographic records were made on 103 obstetrical patients after 
intramuscular administration of 1 ¢.c. doses of Pituitrin, Pitocin, or ergonovine 
during cyclopropane anesthesia. Electrocardiograms were taken in every 
instance before and for at least ten minutes after administration of the oxytocic. 
It was feasible in the great majority of the group studied to obtain standard 
leads before the beginning of the anesthetic and tracings were made at suitable 
intervals throughout the entire procedure and until such time as the patient 
could make coherent and intelligible response to questioning. The direct-writing 
stylus of the Cardiette was continuously observed. Anesthetics were adminis- 
tered by the various members of the anesthesia staff. Patients were unselected 
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and represented about 30 per cent of the total admissions to the service during 
the period of the study. The obstetrical routine was not altered. However, for 
the purpose of the study many more patients received cyclopropane than would 
have ordinarily. In some instances, because of continued uterine bleeding sub- 
sequent to the administration of Pituitrin, 1 ¢.c. of intravenous ergonovine (0.2 
mg.) was also administered. Thirteen of the patients were delivered by cesarean 
section. The rest were delivered through the normal birth canal. There were 
four sets of twins, the second of which was by version in each ease. Forceps 
were used in twenty-four instances including three breech deliveries. Among 
the patients who were delivered by cesarean section was one with toxemia and 
one other patient who was known to have had rheumatic heart disease. All the 
other patients were in apparently good physical health. 


Results 


The frequency with which each of the observed cardiac irregularities oc- 
curred is presented in Table I. 


TABLE I. ELECTROCARDIOGRAPHIC IRREGULARITIES OBSERVED AFTER ADMINISTRATION OF 
PITUITRIN, PITOCIN OR ERGONOVINE DURING CYCLOPROPANE ANESTHESIA FOR PARTURITION 


TOTAL | 
NO. ABSENCE | 


PATIENTS| OF | VR 
IN EACH | IRREGU- OR 
GROUP | LARITIES | SAB*| SABL* | SAT*| SAEXS* | AVB*| AVEXS* | AVR*| PVC*| BBB*| VT* 


Ergonovine 13 5 1 a 1 1 2 
Pitocin 15 11 1 1 3 1 
Pituitrin 58 22 9 1 12 + 2 5 21 9 3 4 
Pituitrin and 

ergonovine 17 9 2 1 3 2 2 5 2 1 
Before drugs 93t 55 + 1 5 3 25 17 2 3 


*SAB—Sinoauricular bradycardia, defined as a rate of 50 or less per minute. 
SABL—Sinoauricular block. 
SAT—Sinoauricular tachycardia, defined as a rate of 120 or more per minute. 
SAEXS—Sinoauricular extra systole. 

AVB—Auriculoventricular block. 

AVEXS—Auriculoventricular or nodal rhythm. 

PVC—Premature ventricular contraction. 

VR or BBB—Ventricular rhythm or bundle branch block. 

VT—Ventricular tachycardia. 


*Ten of the 103 patients are not included in this group because electrocardiographic 
records were obtained for less than five minutes before injection of an oxytocic drug. 


These data were submitted to statistical analysis by the method of Chi 
square which confirmed the impression gained from inspection in that no signifi- 
eant difference was found between the incidence of ventricular irregularities 
observed after each of the oxytocics or as compared with the occurrence of 
ventricular irregularities before oxytocic administration. Neither was there 
any significant increase in ventricular irregularities observed as compared with 
a previous study of cyclopropane anesthesia for major surgical procedures in 
which no oxytocies were administered.° 

However, there were significantly fewer patients in the ergonovine and 
Pitocin group who exhibited rhythms of auriculoventricular origin than did those 
in the group which received Pituitrin. Also, a markedly higher percentage of 
patients in the Pitocin group exhibited a complete lack of irregularities as com- 
pared with those in the Pituitrin group. 

Neither the presence or absence of premedication in the four hours preced- 
ing delivery significantly altered the observed incidence of irregularities of any 
kind. Approximately 60 per cent of each group received no drugs for pre- 
delivery sedation. 


| 
| | 
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Comment 


_ There is no evidence in the statistical evaluation of the observed cardiac 
irregularities which would substantiate the hypothesis of a specific incompati- 
bility between Pituitrin and cyclopropane. Despite this, Pituitrin cannot be 
considered to be a completely innocuous drug since severe reactions have on 
occasion accompanied its use. It has been suggested that unusually rapid ab- 
sorption or inadvertent intravenous administration may have been involved 
in some of the reported fatalities. An increased incidence of severe irregularities 
including those of ventricular origin might have been observed during this 
investigation had Pituitrin been administered intravenously instead of intra- 
muscularly. However, in view of the fact that Pituitrin causes severe coronary 
constriction and potentially a resultant myocardial hypoxia, cardiac dilatation, 
and a reduction in cardiac output, and that it has been shown that severe cardiac 
irregularities and falls in blood pressure are regularly produced in dogs by 
intravenous injection of Pituitrin,” it was felt unjustified to subject patients 
deliberately to this additional hazard. 

While evidence of obstruction or generalized hypoxia was not invariably 
accompanied by cardiac arrhythmias, it seems worthy of comment that in the 
records of 13 out of the 21 cases in which irregularities of ventricular origin 
occurred, obstruction and its consequent hypoxia are noted as having been 
present. These also may have been present to a lesser degree in some of the 
other eight cases. 


TABLE II. OBSERVED ELECTROCARDIOGRAPHIC IRREGULARITIES TABULATED AFTER DELETING 
ALL CASES IN WHICH OBSTRUCTION WAS NOTED AS PRESENT SUBSEQUENT 
TO THE ADMINISTRATION OF THB OXYTOCIC 


TOTAL | ABSENCE 
PATIENTS| OF 

IN EACH | IRREGU- 
| GROUP | LARITIES | SAB*| SABL*! SAT*| SAEXS* | AVB*| AVEXS* | AVR*| PVC*| VR* | vT* 


Ergonovine 10 6 1 2 1 1 
Pitocin 12 11 1 
Pituitrin 44 18 7 1 8 2 i 4 12 3 1 2 
Pituitrin and 
ergonovine 11 6 2 1 2 2 2 =. -a 1 


*See footnote, Table I. 


During anesthesia for any procedure every effort is made to avoid hypo- 
ventilation or episodes of obstruction since with or without anesthesia dysfunce- 
tion of the cardiae conduction system often occurs as a direct consequence of 
the associated hypoxia and/or hyperearbia.” *° 12 Generalized hypoxia is a not 
infrequent sequela of the administration of Pituitrin due to production of 
retching or active vomiting with consequent mechanical interference with re- 
spiratory exchange, or to a modification of respiratory activity such as to pro- 
duce hypoventilation.11 On this ground alone, then, it may be wise to avoid 
the administration of a substance such as Pituitrin which may increase the 
oceurrence of obstruction and generalized hypoxia as well as cause coronary 
constriction and myocardial hypoxia. Ergonovine and Pitocin are available 
as effective obstetric oxytocics and do not, of themselves, contribute to obstruc- 
tion or produce any marked deleterious effects with respect to blood pressure or 
cardiac rhythm.” 1+ "4 In order to discount as nearly as possible the effect of 
obstruction, the results were screened by deleting from consideration all cases 
in which obstruction was noted as present after the administration of the oxy- 
tocic. The irregularities noted in the remaining cases are presented in Table II. 
In these selected groups it can be seen that only one irregularity, a sinus brady- 
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cardia, occurred in the group of 12 patients who received Pitocin, while of the 
44 in the Pituitrin group, 26 exhibited irregularities including those of ventricu- 
lar as well as supraventricular origin. The lower incidence in the Pitocin group 
is significant. 

Summary 


From electrocardiographie records in 103 patients a study has been made 
of the effects upon cardiac rhythm of the administration of ergonovine, Pituitrin, 
or Pitocin during cyclopropane anesthesia at the time of delivery. Under the 
conditions of the investigation, absence of any disturbance in cardiac rhythm 
was observed in a significantly larger percentage of those in the Pitocin group 
than in the Pituitrin group. The suggestion is made that the use of Pituitrin 
should be avoided in favor of a potentially less hazardous oxytocic. 


Acknowledgment.—We are indebted to Mr. E. Wieben, Tumor Registry, State University 
of Iowa Hospitals, for assistance in the statistical examination of the data. 
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INDUCED SENSITIVITY FROM THE VAGINAL USE OF A 
SULFONAMIDE JELLY 


Incidence as Determined by Patch and Oral Test 


LovuIsE Branscoms, M.D., F.A.C.S., BrirmincHam, ALA. 
(From the Department of Gynecology, University of Alabama School of Medicine) 


HERE are times when advantageous use can be made of a sulfonamide 

preparation in the vagina to combat infection and encourage healing. 
However, numerous reports by dermatologists have pointed out the danger 
of developing a sensitivity to sulfonamides by absorption of these drugs 
through the skin or mucous membrane. The purpose of the study was to 
determine the extent of this danger when a sulfonamide was applied to the 
vagina in therapeutic doses over a moderate period of time. 


In treating burns, ulcers, and other open lesions of the skin and mucous 
membranes with a 5 per cent sulfathiazole ointment, Darke! found that 5.5 
per cent of the 218 patients treated developed sensitivity to the drug. A man 
who had used nose drops containing a sulfonamide later died when he was 
treated for pneumonia with sulfanilamide.? Three hundred cases of serious 
cutaneous reactions developed when sulfonamides were used locally in the 
treatment of industrial dermatitis. The danger of sensitivity developing 
under conditions such as these was so real that in 1944 the American Der- 
matological Association’ adopted a resolution condemning the indiscriminate 
local use of sulfonamides in conditions in which less harmful remedies were 
efficient. In 1947 the Council of Pharmacy and Chemistry dropped the dis- 
cussion of sulfonamides for local use from New and Nonofficial Remedies. 


Material and Methods 


In this study 250 women were given preliminary tests for sensitivity to 
sulfathiazole. Those with negative tests were then treated with 14 ounce of 
sulfathiazole jelly* which the patient inserted into the vagina with a dis- 
posable applicator each night for from 24 to 36 days. At the end of treat- 
ment the sensitivity test was repeated. 

In the test, a patch was applied to the patient’s right upper arm. A small 
amount of the jelly was held against the skin by a three-fourths inch square of 
Cellophane. This was covered with a three-inch adhesive patch. <A control 
patch was placed on the left arm using the jelly formula without sulfathiazole. 
The patches were removed after 48 hours and the area inspected. The pres- 
ence of a red, edematous, vesicular lesion constituted a positive test. If the 
test were negative or doubtful the patient was given 0.5 Gm. of sulfathiazole 
by mouth. Development of a lesion at the site of the test within the next eight 
hours or increase in the size of a doubtful lesion indicated sensitivity. Phillips® 
in testing 100 cases of known sensitivity to sulfonamides found this combina- 
tion of patch and oral test accurate in 100 per cent of his patients. 

Forty-six of the patients seen in the study were from the gynecological 
or obstetrical clinic of Jefferson-Hillman Hospital; the rest were from the 


*Westhiazole Vaginal, Westwood Pharmacal Corporation, Buffalo, N. Y. 
0 per cent sulfathiazole 
4.0 per cent urea 
3.0 per cent lactic acid 
1.0 per cent acetic acid 
0.1 per cent sodium tetradecyl sulfate in a water-soluble polyethylene glycol base. 
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author’s private practice. Over half of the women had received oral sul- 
fonamide treatment at some previous time. In a majority of the cases this 
had been given for sore throat or a head cold. Six of these women had de- 
veloped a rash indicating sensitivity while on treatment at that time. 

The sulfathiazole jelly was used following electrocauterization or coniza- 
tion of the cervix in about half of the patients treated. It was also used fol- 
lowing delivery, following vaginal operation, and in the treatment of Tricho- 
monas vaginitis and other vaginal irritations (Table I). 


TABLE I. CONDITION FOR WHICH PATIENT WAS TREATED 


CONDITION NO. OF CASES 
Chronic cervicitis (with cauterization ) 87 
Chronic cervicitis (jelly alone) 31 
Postpartum cervix 26 
Trichomonas vaginitis 35 
Candida albicans (Monilia) infection 3 
Nonspecific vaginitis 7 
Vaginal operation 11 
Total 200 
Results 


The preliminary test for sensitivity was given to 250 women. Fifty of 
these did not return for the final test and are not included in the totals else- 
where in the study. Of the 250, 2 had positive patch tests. They were not 
given the vaginal jelly. These 2 women were among the group of 6 who gave 
a history of having had a rash when an oral sulfonamide was given at a pre- 
vious time. In one the rash had occurred six, and in the other, seven years 
before. The remaining 4 women of this group gave negative preliminary tests, 
took the treatment without difficulty, and showed negative final patch tests. 

Two additional patients who had had no previous sulfonamide treatment 
showed at the site of the preliminary patch a small wheal with no vesicle. 
Tate® does not consider a test positive if no vesicles are present. These women 
were given the usual treatment for 24 days. There was no clinica] indication 
of sensitivity and the final patch test showed the same nonexematous wheal 
which was considered a negative reaction. 

No patient gave a positive reaction to the control patch. 

Of the 200 women who used the vaginal jelly none gave a positive patch 
test following treatment. One patient, however, did give clinical evidence 
of having been sensitized. This woman thought that she had had a sul- 
fonamide drug by mouth for one day three years before. She had no diffi- 
eulty in taking the drug at that time. After using six applications of the 
sulfathiazole vaginal jelly she developed painful joints throughout the body, 
marked swelling of the hands and feet and erythema nodosum-like nodes. 
Repeated patch tests with scarification to increase sensitivity over a period of 
ten months were always negative, but 0.5 Gm. of sulfathiazole by mouth or the 
application of a small amount of the jelly to the vagina on four occasions 
caused a return of the signs and symptoms. In spite of the negative patch 
test, it was evident that this patient had developed a sulfonamide sensitivity. 

Reports in the literature of use of a sulfonamide vaginal jelly give a 
similar incidence of induced sensitivity. In 230 cases treated, Siegler’? had two 
cases of transient rash and hives. Hensel,® using a 15 per cent cream, had one 
patient in 143 develop evidence of sensitivity. Marbach’® tested 23 patients 
with a patch test and had no positive reaction. These reports, as well as the 
result of this study, show the incidence of induced sensitivity to be well below 
1 per cent. 
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The primary purpose of this study was to determine the extent of the 
danger of sensitizing a patient to a sulfonamide drug by use of the drug in 
the vagina. Nevertheless, the results of therapy for the different conditions 
treated were of interest also. 

The results were excellent when the jelly was used to promote healing of 
the cervix following cauterization, conization, or delivery. There was a re- 
duction in the amount and the odor of the discharge during healing. Healing 
was somewhat quicker and more complete. When used with cauterization, re- 
touching of the cervix was less often needed. 

Use of the jelly was particularly satisfactory in two cases in which re- 
moval of tissue from the cervix for biopsy preceded the cauterization. Heal- 
ing was so slow that it was feared that cancer might be present in spite of 
the negative biopsy report. The patients were then placed on sulfathiazole 
vaginal therapy and healing was prompt and complete. 

In eases of chronic cervicitis local application of the jelly without cau- 
terization was adequate only in those patients in whom the infection was 
superficial and of relatively recent origin. It would not be expected that any 
topical medication could take the place of electrocauterization which gets at 
infection deep in the cervical glands. Following delivery, application was 
begun on the seventh day and continued through the thirty-first. With this 
regime there was marked improvement in the healing of the cervix. Use of the 
jelly following vaginal surgery seemed helpful, but the results were less 
dramatic than those following cervical treatment. 

The use of the sulfathiazole jelly for 24 days in the treatment of 
Trichomonas vaginitis gave poor results in our hands and its use was discon- 
tinued for that condition. Siegler’ reports good results with the same prepara- 
tion when the jelly was used for an average of five and one-half weeks. Three 
of our patients while using the jelly for Trichomonas developed a severe 
Candida albicans (Monilia) infection of the vagina and anus. This is interesting 
in view of the recent reports of monilial infections of the mouth following the 
local use of antibioties as troches or sprays.® 


Summary and Conclusions 


Of 250 women given preliminary patch and oral tests for sensitivity to 
sulfonamides, two gave positive reactions. 

Two hundred patients with negative preliminary tests were treated with 
a 10 per cent sulfathiazole vaginal jelly for from 24 to 36 days. None gave a 
positive patch test following treatment. One patient (0.5 per cent) gave clin- 
ical evidence of having developed a sensitivity as a result of treatment. 

This incidence of induced sensitivity (0.5 per cent) is low enough to allay 
undue fear of such therapy and encourage its use where indicated. 

Sulfathiazole vaginal jelly is of definite value in promoting healing of the 
cervix post partum and following cauterization or conization. 
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AN ANALYSIS OF ONE HUNDRED CASES OF 
POSTMENOPAUSAL BLEEDING* 


E. H. McFapyen, M.D., F.A.C.S., Saskatoon, Sask. 


(From the Cancer Diagnostic Clinic) 


HERE is considerable controversy today, particularly in our community, 

over the question of surgery versus x-ray or radium sterilization for excessive 
uterine bleeding. With this in mind, I thought it might be of interest in this 
short paper to approach the question from a different angle and analyze post- 
menopausal bleeding. 

The material consists of 100 consecutive cases of postmenopausal bleeding 
which passed through the Cancer Diagnostic Clinic in Saskatoon during 1948 
and part of 1949. These patients were all subjected to diagnostic curettage. 

It is of interest to note that in only three cases could a history of estrogen 
administration be elicited. One of these three patients developed adenocar- 
cinoma twenty years after x-ray sterilization. 

From Fig. 1 it will be noted that 14 of these patients had adenocarcinoma 
of the body of the uterus and 2 had carcinoma of the cervix, making a total of 
16 per cent malignancy. This figure emphasizes the urgency of curettage and 
biopsy of the cervix in postmenopausal bleeding. It is also noted that atrophy 
of the endometrium occurred twice as often as hyperplasia, and that the largest 
number of cases of atrophy occurred in the group ten to twenty years past the 
menopause. 

In 50 per cent of the carcinomas associated nonmalignant endometrium was 
also observed. Six out of seven such examples were hyperplastic. This is in 
sharp contrast to the large series of adenocarcinomas reported by Fahlund and 
Broders' in which atrophy predominated. Our percentage is only suggestive 
because the malignant process had obliterated all traces of the basic endometrium 
in the other 50 per cent. 

We find that 5 per cent of the whole series of 100 postmenopausal patients 
had been subjected to x-ray or radium sterilization. Three, or 60 per cent, of 
these developed malignancy. These three cases constituted nearly 20 per cent 
of the total malignancies. Thus, the percentage of malignancy in these patients 
previously subjected to x-ray or radiurh is four times as great as that of the 
over-all picture. Although this series is small, the figure is in close agreement 
with those of Corscaden and associates,? who observed that 3.4 times as many 
malignancies developed among women who had been subjected to artificial 
menopause because of excessive bleeding than one would expect in the same 
number of women who did not require treatment. 


*Presented at a meeting of the Society of Obstetricians and Gynecologists of Canada, 
July 15 to 17, 1951, Quebec, Que. 
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Most of the papers written on x-ray or radium sterilization during the past 
five years have been in the way of condemnation. This series would seem to 
support this attitude. Thorton, Nokes and Brown? followed up 51 per cent of 
348 patients who had irradiation and found that 14.6 per cent developed some 
complication and that 4.5 per cent developed malignancy. 

I am not suggesting that radium or x-ray have anything to do with develop- 
ment of carcinoma of the uterus, but, rather that women who bleed excessively 
enough premenopausally or during the menopause to warrant interference, 
would be, on the average, far more adequately treated by hysterectomy. 


PERCENTAGE DISTRIBUTION OF CAUSES 


100 CASES OF POSTMENOPAUSAL BLEEDING 
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Fig. 1. 


In a discussion of this subject, one must bring in the postmenopausal pa- 
tient who bleeds rather excessively but curettage does not reveal malignancy. 
At operation one finds atrophic ovaries which show no sign of activity. This 
would suggest an extraovarian source of stimulation. A great number of such 
women are subjected to x-ray or radium therapy. In many of these there is a 
return of symptoms and malignancy often develops. 
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There is one more point that should be taken into consideration. That is 
that, on curettage, a small, early malignancy is often missed, especially when 
the surgeon obtains a large quantity of hyperplastic endometrium. 

If I may present some case histories in support of surgery as opposed to 
x-ray or radium in these eases, I should like to do so: 


Case 1.—Mrs. W. M., aged 53 years, had a diagnostic curettage at age 49 which showed 
endometrial hyperplasia. She was subjected to x-ray therapy. At age 52 she began to bleed 
again and a diagnostic curettage revealed atypical hyperplasia. At age 53 hysterectomy for 
bleeding showed a moderately advanced adenocarcinoma of the uterus. 


CASE 2.—Mrs. R. A., aged 66 years, was twenty-one years past the menopause. She had 
been bleeding intermittently for nine months. Diagnostic curettage showed cystic hyper- 
plasia of the endometrium. A hysterectomy was performed. The pathological report was 
early adenocarcinoma. 


CasE 3.—Mrs. M. T., aged 65 years, had had the menopause at age 48. An ovarian cyst 
was removed at the age of 55. Diagnostic curettage for bleeding at age 60 revealed cystic 
hyperplasia. Bleeding began again at age 65. The diagnosis then was adenocarcinoma. 


CasE 4.—Mrs. P. K., aged 53 years, had an artificial menopause at age 49 for excessive 
bleeding due to cystic hyperplasia. X-ray therapy was repeated at age 52 without curettage 
because of excessive bleeding. Hysterectomy at age 53 for excessive bleeding revealed 
adenocarcinoma. 


Summary 


By looking at the question of excessive uterine bleeding from a_post- 
menopausal viewpoint, I have attempted to produce evidence that, except in 
the very poor surgical risk patient, hysterectomy is preferable to x-ray or radium 
therapy. This concurs with the literature of the past few years. In preparing 
this short paper I have been prompted to review all of the cases of carcinoma of 
the body of the uterus from the Cancer Diagnostic Clinies of the Province of 
Saskatchewan during the past ten years. In the near future we hope to be able 
to publish a paper on these cases in relation to the question of surgery versus 
radium or x-ray therapy. 
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STUDIES ON THE CIRCULATING EOSINOPHILS IN NORMAL AND 
TOXEMIC PREGNANT WOMEN 


J. BERNARD BERNSTINE, M.D., AND AuGusTIN M. pE ANDINO, M.D., 
PHILADELPHIA, Pa. 


(From the Departments of Obstetrics and Gynecology and Medicine, Jefferson Medical College) 


OSINOPHIL! counts have come into prominence because it has been found 
that administration of pituitary adrenocorticotropic hormone (ACTH) 
reduces the number of eosinophils in the peripheral blood.- Recently it was noted 
that a test on this basis has been proposed to detect patients who have poor 
adrenocortical reserves and who would, therefore, be liable to surgical shock if 
submitted to operation. 


It has been demonstrated by Rud? that the eosinophil count of a normal 
person varies greatly during the twenty-four hours and from day to day, and 
individual counts vary greatly and may go up or down during the day. Whiteby 
and Britton’ do not consider eosinophil counts under 400 per cubic millimeter 
as significant. 

Pregnancy is accompanied by an increase in the number of leucocytes and 
a decrease in the circulating eosinophils. During labor the eosinophils are 
further reduced and in some patients there may occur an absolute eosinopenia. 
During eclamptic seizures absolute eosinopenia has been observed.* 

Andrews and Bonsnes’ found eosinophil counts during pregnancy to average 
119 per cubic millimeter with a standard deviation of the mean of plus or minus 
74 in 74 patients (one count per patient per pregnancy) throughout pregnancy. 

Our study embraces observations of the eosinophil counts in the peripheral 
blood in normal and toxemic pregnant women. This investigation is part of a 
larger study conducted on pregnant women, both normal and toxemic, who re- 
ceived regular doses of antihistaminie drug (Histadyl). The result of the main 
study will be reported later. 


Procedure and Method 


Eosinophil counts were performed on 35 pregnant patients of whom 26 were 
toxemie and 9 were normal. The counts were obtained at intervals during 
pregnancy and after delivery, at the same time of day (10:00 a. m.), either in 
the maternity outpatient department or in the hospital wards. The blood was 
mixed in oxalated tubes prepared by the method of Forcham and co-workers® 
and the counting performed on a Levy chamber (0.2 mm. depth) with a 0.05 
per cent solution of Phloxin B in distilled water as a diluent (modification of 
Randolph’ technique). The cells were usually counted immediately, but, if this 
was not feasible, the oxalated blood was stored in the refrigerator and the count 
was performed within 8 hours. Four chambers were counted and the average 
count was then calculated, the results being expressed in cells per cubic milli- 
meter. 
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TABLE I 
AGE (YEARS) PATIENTS 
15-20 6 
21-25 14 
26-30 5 
31-35 4 
36-40 6 
Total 35 
TABLE IT 
GRAVIDA PATIENTS 
i 9 
li 7 
iii 6 
lv 5 
Vv 4 
vi 2 
Vil 0 
Vili 1 
x 1 
Total 35 
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TABLE III. EostnopuHi, Counts DurInG NoRMAL PREGNANCY (9 PATIENTS) 


Highest count 244 

Lowest count 25 

Mean count 109 
Summary 


This study covers 35 pregnant patients who were selected at random from 
a larger group which was being studied. This total group included 26 toxemic 
patients and 9 patients without apparent complications. The eosinophil counts 
were performed at intervals during pregnancy, by a modification of the method 
of Randolph. 

The findings were tabulated and the results for the combined group were 
illustrated in Fig. 1, the results of findings in the toxemice group were illustrated 
in Fig. 2. From our studies on the combined and the toxemie groups of preg- 
nant women there does not seem to be a great difference in the circulating 
eosinophils in their peripheral blood, and we feel that further investigation is 
indicated. 
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FURTHER CLINICAL EXPERIENCE WITH METHERGINE IN 
1,000 DELIVERIES 


DANIEL M. CEroneE, M.D., AND JoHN N. PANNULLO, M.D., Newark, N. J. 


(From the Presbyterian and Newark City Hospitals) 


INCE publishing an earlier report on the clinical use of Methergine as an 

oxytocic and impressed with our results, we decided to continue further 
the clinical study of Methergine, a synthetic ergonovine-like derivative of iso- 
lysergic acid 2 amino butanol, in our obstetrical cases. 

Despite all modern facilities and conveniences, hemorrhage is still the most 
common cause of death in obstetrical patients, coming as it does unexpectedly 
and with such rapidity that often our facilities cannot be properly and quickly 
utilized. Therefore, any drug that may aid in the prevention or control of 
hemorrhage certainly merits careful consideration. 

In this present series Methergine was given intravenously immediately 
after the birth of the fetus and in some cases immediately after the expulsion 
of the placenta. Rapidity of action as shown by a firmly contracted uterus 
usually occurred within a period ranging from 28 seconds to 3 minutes, with an 
average of approximately 35 seconds. 

Following the intravenous administration of Methergine in the cases in 
which it was given after the second stage of labor and despite almost immediate 
response of the uterus as shown by its contraction, there were no instances of 
retained placenta. In fact, expulsion of the placenta usually occurred within 
5 minutes and the amount of blood loss was therefore markedly diminished. In 
this series of 1,000 cases there occurred only 2 cases in which bleeding was of 
any consequence. Both of these patients began to bleed prior to the expulsion 
of the placenta. 

Another important property of Methergine is its complete lack of vaso- 
pressor action and in no eases did we observe any changes in the blood pressure 
readings. 

In only a few instances did patients complain of feeling faint after the 
administration of Methergine. This lasted only about 10 minutes and no other 
symptoms were noted or reported by our patients. 

Methergine tablets were also effective in the puerperium. They kept the 
uterus firm, hastened involution, and reduced the amount of lochia so that by 
the fifth day the lochia was serosa in appearance. 

In the majority of our cases, by the end of the fifth day, the fundus of the 
uterus was just above the symphysis pubis. 
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When Methergine tablets were given routinely every 4 hours for 3 days, 
77 per cent of the patients had not complained of afterpains. However, when 
the tablets were given every 3 hours, the involution of the uterus was more com- 
plete, bleeding less, but only about 60 per cent complained of only slight pains 
or made no complaint. 


TABLE I. INVOLUTION OF THE UTERUS MEASURED IN INCHES BELOW UMBILICUS 


INCHES DAY POST PARTUM 


BELOW FIRST SECOND THIRD FOURTH FIFTH 
UMBILICUS NO. OF CASES NO. OF CASES NO. OF CASES NO. OF CASES NO. OF CASES 
5% 518 90 20 4 0 
1% 438 191 142 8 3 
1% 44 644 499 55 3 
2% 0 75 339 317 104 
3% 0 0 0 616 890 
Conclusions 

1. Methergine is a safe and effective drug. 
2. It causes no toxic or adverse systemic effect. 


It hastens expulsion of the placenta. 
It diminishes blood loss. 

It helps control postpartum bleeding. 
It hastens involution. 
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PROPOSED USE OF BIRTH CERTIFICATE FOR OBSTETRIC DATA 
F. J. Roemer, M.D., F.A.C.S., BEprorp, OHIO 


HERE are a number of obvious reasons why we should be looking for better 

means of collecting obstetrical data than we have at the present time. One 
is the fact that the maternal mortality rate in the United States has declined 
much more rapidly than the stillbirth and neonatal mortality rates. Another 
is that the stillbirth rate’ is less in rural areas (under 2,500 population) than 
in urban areas. This is particularly difficult to explain in the face of less 
available hospitalization and less obstetrical care. The fact that there are 
so many variables affecting mortality rates in obstetries that widely divergent 
methods can be defended (e.g., hands-off policy of Grantley Dick Read versus 
prophylactic forceps of DeLee) by the obtaining of apparently similar results 
leads to the conclusion that we have, as yet, inadequate measuring sticks of 
progress in obstetrics. Windle’s® recent experiments on guinea pigs asphyxiated 
at birth are of the utmost significance. These experiments were arranged so 
as to simulate the physiological conditions of infants born anoxic as a result 
of difficult manipulative procedures or heavy anesthesia or narcosis of the 
mothers. Many of these fetuses showed obvious brain damage and neurological 
aberrations during the growth period. But after a few weeks they lost these 
more obvious defects and were apparently like the normal controls. However, 
permanent impairment of learning ability was demonstrated in these animals 
by comparative tests (maze tests). Windle demonstrated that after the anoxic 
fetuses attained adulthood they learned more slowly and forgot more quickly 
than the controls. The fact that the highest brain centers were the ones most 
permanently damaged casts ominous forebodings on the future of any baby 
who requires resuscitation at birth. Windle reiterates that there is no material 
available for study of this important point in man. 

I attempted to trace back the obstetrical histories of sixty spastic children 
at Sunbeam School, in Cleveland. It soon became obvious that there was no 
satisfactory method of getting the required data. Many of the parents resented 
investigation. Furthermore, they knew practically nothing of what happened 
during labor and delivery. Some hospitals were reluctant to give access to the 
records, and in most the records were inadequately kept, with pertinent. facts 
(deseribing the immediate condition of the newborn) often left out entirely 
while the less important data were sometimes registered in detail. The need 
for brief, easily available, comprehensive obstetrical data became apparent 
during this study. 
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An important adjunct to our present store of information could be obtained 
by asking on the birth certificate certain pertinent obstetrical questions. Among 
these, the time it took the infant to begin normal respirations would be of 
paramount importance. This period of apnea is a tangible index of the infant’s 
condition that can be easily and accurately determined. Color, muscle tonus, 
and strength of ery are more intangible and would vary from minute to minute 
and observer to observer but, if recorded, would help formulate a reasonable 
idea of the baby’s condition at birth. Spillage of meconium before cr during 
delivery is easily noted and clearly of value. 

In 1936 Bundesen, Fishbein, Dahms, and Potter? showed that the primary 
controllable causes of death of the newborn were (a) indiscriminate use of 
oxytocies, (b) indiscriminate use of anesthesia-analgesia,‘ (¢) improperly done 
or unwisely selected operative delivery. The tendency to error in any of these 
three categories would come more promptly to the practitioner’s attention if 
he were to record the pertinent facts surrounding the delivery, especially the 
condition of the infant, on the bith certificate. Because his attention would 
necessarily be focused more on the condition of the newborn, he would also 
develop a more acute feeling of responsibility. Under present conditions we 
tend to be unduly preoccupied with the comfort of the mother. 


Placing these questions on the birth certificate would help throw light on 
many problems. The long-range effects of neonatal asphyxia on the brain and 
other organs could be more accurately studied. Case finding could work in 
reverse; groups of abnormalities could feasibly be traced back to find if they 
began before or at birth, and, what is more important, whether or not they 
are preventable. 

It is obvious that some permanent brain damage occurs in many eases of 
prolonged apnea in human beings. But, in the milder eases, is it the highest 
centers that are damaged or are the highest centers still so underdeveloped 
that they are, like the primitive nerve cells of the autonomic system, relatively 
resistant to anoxia? In 1725 Robert Boyle’? commented on the greater resist- 
ance of newborn kittens to asphyxia than adult eats. Kabat* found that in 
very young dogs the nerve cells of the respiratory center survived anoxia 17 
times as long as in adult dogs. Windle’s experiments suggest that the higher 
and later ontogenetically and phylogenetically developed tissues and functions 
were the ones most likely to suffer permanent damage from birth anoxia. This 
could mean that the highest human mental functions which do not become 
manifest until the third, fourth, or fifth decade might be altered or damaged 
by anoxia at birth. We will never know the true answer until large-scale follow- 
up studies are made. Such studies are now impossible because of shifting 
population, because pertinent data are missing from the hospital charts, the 
records are often not accessible, they are not standardized, and the facts are 
often carelessly written because the forms contain so many trivia that the busy 
attendants who fill out these charts must skim through them in cursory fashion. 
There are no records for children born at home or in many smaller hospitals. 
Many hospitals make such records available only to their own staff members. 
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Many hospitals are reluctant to send complete record transcripts to outsiders 
because of the secretarial work involved or possible legal liability. In general, 
the records are inadequately kept and are not available to workers interested 
in tracing back large groups of cases. These factors are so prohibitive that 
it is practically impossible to make an adequate follow-up of long-term 
obstetrical cases. 

Until it can be clearly shown that babies going through a period of apnea 
at birth will develop into normally successful adults, there will always be a 
question as to our obstetrical methods. Who knows that psychiatric aberrations 
of later life are not due to mild brain injury at birth, or that a delicate bit of 
nerve tissue responsible for genius or special talent is not lost at this time? 
For example, some apparently normal children become moral derelicts in the 
late teen age; could a preventable birth injury be the cause? 

The long-range effects of anoxia and drugs on the infants’ endocrine glands 
and other parenchymatous organs*® could also be followed. Endocrine aberra- 
tions such as obesity, dwarfism, hypothyroidism, and diabetes mellitus usually 
have no adequate etiological explanation in a given case. Could they be due to 
anoxic or toxic damage at birth? In view of the fact that newborn infants 
who die of anoxia show hemorrhages in the thymus’ and adrenal,® this seems 
quite possible. 

The use of labor-shortening maneuvers such as podalic version and extrac- 
tion and early breech extraction could be more accurately evaluated. Babies 
delivered by these methods are often apneic because deeper anesthesia is 
required and the infant is subject to more trauma associated with traction than 
in other types of delivery. Advocates of these methods, indeed, enthusiastic 
advocates of any surgical delivery, usually answer critics by pointing out that 
the method shortens the period of time that the infant head is compressed in 
the birth canal and therefore lessens cerebral trauma by decreasing the duration 
of the insult. On the other hand, conservatives point to the apnea due to 
anesthesia, and traction injuries to such structures as the brachial plexus, 
cleidomastoid muscle, spinal cord, adrenals, brain, tentorium, and falx. This 
important controversy cannot be settled until more pertinent information about 
the long-range effects of our obstetrical methods is forthcoming. Questions as 
to length of time to normal respirations and method of delivery on the birth 
certificate would be of great aid. 

The question ‘‘Method of delivery?’’ would also be of great help in 
evaluating cesarean section. These babies are often apneic either from anes- 
thesia or because they have not been subject to the influences of normal vertex 
delivery such as cerebral compression and release, chest compression and release, 
gradual decrease of respiratory exchanges of fetal and maternal oxygen and 
carbon dioxide incident to increasing uterine tone and decreasing uterine volume. 
As the trend toward smaller families grows and the risks of major surgery 
lessen there apparently is increasing justification for more liberality in the 
use of cesarean section. It is important that we know from study of a large 
number of cases whether cesarean-born children develop into superior, inferior, 
or just average adults, or if they’ have characteristic personality or physical 
features. 


ene 6 USE OF BIRTH CERTIFICATE FOR OBSTETRIC DATA : 189 


The question whether or not some cerebral damage at birth is normal and 
possibly beneficial may seem absurd, but when we consider that neurosurgeons 
are improving the mentality of certain types of patients by actually destroying 
brain tissue, and that a large percentage of apparently normal babies born 
normally show retinal hemorrhages (one out of four according to Fuchs) or 
bloody spinal fluid, then this proposal becomes more real. Some babies, from 
interference with oxygenation of or continuity of the placental circulation, are 
already suffering from anoxia in the birth canal before the head emerges. It 
is conceivable that in this type of case the infant, having accumulated carbon 
dioxide, might breathe readily at birth and still have anoxie brain damage. 
Such paradoxes render the true evaluation of obstetrical methods a goal im- 
possible to attain with our present available data. 


Electroencephalography’ reveals that cerebral changes in the infant lasting 
several days after birth follow the administration of barbiturates to the mother 
during labor. This method may open the way to more accurate study of the 
effects of drugs and delivery on the infant. But for irrefutable evidence, 
extensive collections of birth records of individuals who have lived into the 
fourth and fifth decades must be studied. 


The birth weight of the baby is easily obtainable and since it reflects 
maturity with a practical degree of accuracy is a necessary question on the 
birth certificate. The date of the last menstruation is often nebulous and some- 
times an embarrassing revelation. But it is desirable to know the length of the 
pregnancy for sometimes a full-term baby is pathologically over- or under- 
weight. Length of pregnancy, like the result of the blood test for syphilis, 
should be recorded in such a way that the information would be difficult to 
obtain. The Ohio State Birth Certificate has a space reserved at the bottom 
for information that must be kept confidential. This portion is clipped off the 
main body of the certificate before copies are released from the State records. 


The other common obstetrical variables, such as cephalopelvie dispropor- 
tion, toxemia, prolapsed cord, and Rh sensitivity, would also necessarily need 
to be recorded. These records are often filled out in haste and under stress . 
of fatigue by the obstetrical attendant. If the record requires only checking 
off or marking ‘‘yes’”’ or ‘‘no’’ on a printed form, recording would be highly 
facilitated and the data would be more reliable. 

Occasionally babies will appear quite normal at birth, but, because of a 
slowly oozing cerebral blood vessel, develop a damaging or fatal hematoma 
later. Signs of pulmonary atelectasis also are sometimes delayed. The question 
‘*Condition after 24 hours?’’ would detect many of these cases. ‘‘Condition 
at end of first 10 days’’ would be even more significant. 


Implemented with such data, doctors of coming generations will be able 
to trace back groups of people with such conditions as spastic paralysis, athe- 
tosis, behavior problems, diabetes, obesity, habitual criminality, schizophrenia, 
mental retardation, etc., and so determine what part pregnancy, labor, and 
delivery might play in producing these and ofher mental and physical aberra- 
tions. 


| 

| 


190 


Am. J. Obst. & Gynec. 
January, 1952 


ROEMER 


Summary 


Valuable information, necessary for improvement in the science of 
obstetrics, may be obtained by adding to the birth certificate the following 


questions: 


1. Time to normal respirations 


2. Time to normal cry 


3. Condition at delivery 


Mu 


Strength of cry 


Spillage of meconium 


Edematous 


Caput 


Caput succedaneum 


Cephalh 


4, Type of delivery 


Traction 


5. Weight at birth 
6. Malformations 


7. Abnormalities of pregnancy, labor or delivery 


White 
Cyanotic 
Pink 
Icteric 


Low 
Normal 
Spastic 
Weak 
Average 
Strong 


sele tone 


During Ist stage 
During 2nd stage 


No 

Yes 

No 
Marked 
Little 
None 
Bulging 
Depressed 
Normal 


ematoma 


Molding 


What, if any, difficulty? 


Light 
Moderate 
Strong 


Presentation and position 

Rh factor disturbance 

Toxemia degree, if any 
Antepartum bleeding, amount estimated 
Intrapartum bleeding, amount estimated 
Rubella 

Dystocia, type 

Nutritive state of mother 


Diabetes 
Other illness of mother 


| 
No 
| 
No 
| 
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Amniotic Hydramnios 
Oligohydramnios 
Clear 
Bloody 
Meconium colored 
Icteric 
Putrid 
Other abnormality 


When sac ruptured____ Before delivery 
During delivery 
After delivery 


Prolapsed Yes No 

Times around neck, 
true knots Yes No 

Other abnormality 


Placenta 


Infarcts Old Extensive? Yes 
New No 
Senility Senile 
Normal 
Premature 
Premature separation Recent 
Old 
Circumvallate 


Other abnormality 


8. Drugs and anesthetic agents used during pregnancy-labor-delivery 
Oxytocics 
Depressants 


. Result of blood test for syphilis ) 
Length of pregnancy in weeks j 


on removable section of certificate 


12. Colic? Feeds readily? Other abnormality? 
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INTRAPARTUM CEREBRAL HEMORRHAGE 


J. Epwarp Hau, M.D., F.A.C.S., anp Everett W. Corrapint, M.D., F.A.C.S., 
BROOKLYN, N. Y. 


(From the Department of Obstetrics and Gynecology and the Department of Neuro-Surgery 
of The Brooklyn Hospital and the College of Medicine of the State University 
Medical Center at New York City) 


Rie scapes hemorrhages are not common in pregnant women unless eclampsia is present. 

Israel and Alpers stated that cerebral hemorrhages were found in about 10 per cent 
of the patients who died from eclampsia. Kosmak found that some degree of cerebral 
hemorrhage was present at autopsy in most patients in whom eclampsia was the cause 
of death. Parks and Pearson stated that all of their patients who had cerebral hemorrhages 
had evidence of toxemia before the occurrence of the hemorrhages. Dieckmann states that 
‘‘cerebral hemorrhage, extensive enough to produce symptoms and signs, is not common in 
eclampsia. Its occurrence should suggest some other diagnosis such as hypertensive arterial 
disease or chronic glomerulonephritis.’’ 

The cerebrovascular changes that may occur during toxemia of pregnancy are arterio- 
spasm, cerebral edema, thrombosis, intracerebral hemorrhage, and extracerebral (sub- 
arachnoid) hemorrhage. Hypertension is a common factor in most cases of cerebral hemor- 
rhage and is a most important factor in the rupture of an aneurysm. 

In the twelve-year period, 1939 through 1950, inclusive, there were 16,911 deliveries 
at The Brooklyn Hospital. During this same period there were 488 cases of pre-eclampsia 
and 15 cases of true eclampsia, but only four cases of cerebral accidents occurred. One 
of these patients had a small embolus involving a portion of the right retina that occurred 
spontaneously at the fourth month of gestation. Permanent partial blindness in that eye 
resulted. 

The second patient had rheumatic heart disease with aortic insufficiency and had a 
small cerebral embolus eight hours post partum that produced weakness and numbness of 
the face and left upper extremity. The blood pressure was normal and recovery was 
complete. 

The third was a multiparous woman who had some hypertension (150/80) during her 
prenatal period and whose blood pressure was 158/90 during labor. During the second 
stage of labor she became lethargic and lost the power of her right arm and leg. There 
had been no convulsions. The delivery was spontaneous. The patient remained stuporous 
after delivery and the blood pressure ranged between 150/60 and 160/90. A neurological 
consultant made a diagnosis of cerebral hemorrhage due to rupture of an aneurysm of the 
middle cerebral artery. A spinal tap was done twenty-four hours after delivery and re- 
vealed the spinal fluid to be slightly bloody and under increased pressure. The patient 
began to move the right leg and arm about twenty-four hours post partum but the stupor 
persisted and she died suddenly forty-eight hours after delivery. No autopsy was per- 
formed, 
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The report of the fourth case will be given in detail. 


G. B., a 25-year-old Negro woman, was admitted to The Brooklyn Hospital in active 
labor on Dec. 19, 1950, at 1:05 a.m. She was a gravida i, para 0. The Wassermann reaction 
was negative, the Rh factor was positive, and her blood group was A. 


Her labor began at 10:30 p.m. on Dec. 18, 1950, and at the time of admission the 
uterine contractions were occurring every two to three minutes. There was no bloody 
show and the fetal membranes were intact. Examination of the abdomen disclosed a uterus 
enlarged to the size of a term pregnancy with a fetus presenting as a vertex. The fetal 
back was on the right and the fetal heart was in the right lower quadrant. Rectal examina- 
tion revealed a fetal vertex at the level of the ischial spines in a right occipital position 
and some forewaters were present. The cervix uteri was soft, thick, and open 4 em. 

The physical examination was not significant except for the abdominal and rectal 
findings and a blood pressure of 180/90. A vaginal preparation was done and a soapsuds 
enema given. 

The past history revealed that a tonsillectomy had been done at the age of 4 years 
and an appendectomy at the age of 21. The patient had had severe headaches of the 
migraine type fur many years, especially at the time of her menses. 

The family history was noncontributory. 


The patient’s prenatal course had been normal. She had no unusual symptoms and 
even her headaches disappeared during the pregnancy. The urine never contained any 
albumin and the blood pressure varied from 100/90 to 110/80. She had been seen four 
days before admission at which time the blood pressure was 108/70; the urine contained 
no albumin and there were no symptoms or physical findings suggestive of toxemia. 


BLOOD PRESSUME RECORDINGS FOR FIRST TWELVE HOURS OF HOSPITAL sTaY 


rcs 


TI (aH) 1130-2100 2130 3100 3130 4200 4130 5:00 5130 6100 6130 7100 7130 8:00 8130 9:00 9130 10:00 10:30 11:00 12:30 12300 (n) 


The labor progressed satisfactorily and the patient became distressed, so at 2:20 A.M. 
on Dec. 19, 1950, 100 mg. of Demerol and 0.32 mg. of scopolamine were given. At 3:10 A.M. 
it was noted that the patient had transient twitching of the right hand and arm. This 
was followed by a convulsive seizure of the left side of the face, left arm and hand. At 
the same time, the patient became stuporous. One hundred mg. of Demerol were given 
intravenously to stop the convulsion which ceased within two minutes. There were no 
more convulsions but the right side of her body became rigid. 
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The patient was delivered at 9:14 a.M. Dec. 19, 1950, of a living female infant in good 
condition, weighing 6 pounds, 3 ounces. The delivery was accomplished by a manual rotation 
of the vertex from a right occiput posterior position to an occiput anterior position and mid- 
forceps extraction. A left mediolateral perineotomy was done. The anesthetic was intrathecal 
Novocain, The spinal fluid was clear. 


Examination of the patient immediately after delivery disclosed that the head was 
twisted to the left and there was resistance to turning it to the right, The pupils were equal 
and reacted sluggishly to light. There was wandering of the eyeballs but no conjugate devia- 
tion. There was a paresis of the right side of the face, right arm and leg. Reflexes were 
present except the abdominal and there was bilateral dorsal flexion of the great toes, greater 
on the right. 


A lumbar spinal puncture twenty-four hours post partum revealed bloody spinal fluid 
under a pressure of 30 em. of water. Examination of the fluid showed that there were no 
microorganisms; a negative Wassermann and total protein of 328 mg. per cent were present. 

It was believed that there had been a spontaneous cerebral hemorrhage and that the 
prognosis was very poor. 

Neurosurgical consultation was requested on Dec, 21, 1950. At that time, the patient 
was responsive to voice and to pain. She did not speak, however, nor did she appear to com- 
prehend verbal commands. There was marked nuchal rigidity. The right upper extremity was 
plegic and maintained in spastic flexion. There was marked weakness of the right lower 
extremity and the right side of the face. A Babinski response was elicited bilaterally. Reac- 
tion to painful stimuli suggested a hemihypalgesia on the right. During the next two days, 
the state of consciousness deteriorated. Consequently, on Dec. 23, 1950, operation was 
carried out. 

Burr holes were made on the left in the parietal and in the posterior frontal regions. 
Introduction of a ventricular cannula into the left frontal area revealed a collection of old 
blood 1 em. beneath the cortex. This cavity could also be reached by a cannula introduced 
through the parietal burr hole. The contents of the cavity were removed by aspiration 
and irrigation. They consisted of approximately 80 c.c. of thick, dark fluid, small black 
clots, and necrotic brain tissue. The lesion was interpreted as an intracerebral hematoma 
which may have been lying in an infarct. 

Following operation, the state of consciousness slowly improved. It soon became 
evident that a right homonymous hemianopsia was present. Motion in the right lower 
extremity improved to such a degree as to permit limited ambulation. Gross movements 
returned at the right shoulder and elbow, but not at the wrist or fingers. At the time of 
discharge, Feb. 14, 1951, the patient was well enough to sit in a chair and peruse magazines 
with apparent interest, but there was no demonstrable return of either emissive or recep- 
tive speech. 

A eatheterized urine specimen at the time of delivery contained a slight amount of 
albumin, a rare white blood cell, and no casts. Two days later there was no albumin in 
the urine. The hemoglobin was 12.5 Gm.; red blood cells 3,890,000; white blood cells 22,- 
000 and 88 per cent were polymorphonuclear leucocytes. The blood urea was 18.83 mg., 
uric acid 3.4 mg., and sugar 104 mg. per cent. 

The patient was given continuous oxygen by mask and gavage feedings. Procaine 
penicillin, 600,000 units, was administered daily from the first postpartum day until the 
twenty-ninth postpartum day. Acetylsalicylic acid was given as necessary for the control 
of fever. Tidal drainage of the bladder was accomplished by means of a Foley retention 
catheter. 


The blood pressure readings for the first twelve hours of the hospital stay are recorded 
in Fig. 1. The subsequent readings varied between 140/100 and 90/60 but usually were 
about 128/80. The pulse rate varied between 70 and 120 but usually was about 90. The 
temperature was 102° F., after the craniotomy and remained elevated until the thirteenth 
postoperative day when it returned to normal and remained there until her discharge from 
the hospital. The respirations were always fairly constant, ranging between 20 and 25. 
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Comment.—Intrapartum -cerebral hemorrhage is not encountered frequently (twice 
in 16,911 cases). Eclampsia is probably the most common cause for this tragedy but in 
the case herein reported it is questionable whether the criteria for eclampsia were present. 
However, transient hypertension was noted and as has been stated hypertension is the most 
important factor in the causation of cerebral hemorrhage. 

It has been stated that eclampsia should never develop if the patient receives ade- 
quate prenatal care. This patient was seen frequently during her pregnancy and as re- 
cently as four days before her hospital admission there were no subjective or objective 
symptoms of preeclampsia. Therefore, if this patient did have eclampsia, it is difficult to 
see how it could have been prevented. ‘ 

Blood may be absent from the spinal fluid in patients who have had cerebral hemor- 
rhages. In a series of 205 cases of proved cerebral hemorrhage, 10 per cent did not have 
blood in the spinal fluid. It was absent at the time of the first spinal tap in this case but 
appeared later. 

The prognosis is grave in these cases but one must not be too dogmatic in his opin- 
ions. The clinical course coupled with the known amount of damaged brain made the 
outlook for survival in this patient seem almost hopeless, whereas in other instances where 
there was improvement for a time the patients succumbed. 
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EXSTROPHY OF THE BLADDER 


KE. C. Sacre, M.D., F.A.C.S., anp G. A. JANSSEN, M.D., Omana, NEB. 


(From the Department of Obstetrics and Gynecology, University of Nebraska College 
of Medicine) 


ae, of the bladder is a congenital malformation occurring in both sexes in which 
the anterior wall of the bladder and a portion of the abdominal wall are absent. As a 
result, the ventral surface of the posterior bladder wall opens onto the abdomen thus exterioriz- 
ing the ureteral orifices. Exstrophy is also associated with developmental deficiencies of 
the bony pelvic girdle, such as absence of the symphysis pubis. There is an exaggerated 
separation of the rectus muscles inferiorly and they insert into the pelvic bones by passing 
obliquely outward. This forms a space triangular in shape occupied by the posterior bladder 
wall. The incidence of exstrophy of the bladder has been reported at about one case in 
forty to fifty thousand births. It is encountered five times more frequently in the male than 
in the female.1 Previously, a case of exstrophy of the bladder was reported by one of us.2 

Vesicle exstrophy is one of the most distressing anomalous physical conditions com- 
patible with life. The entire perineal and pubic surfaces are bathed constantly with urine, 
creating a persistant local irritation and uriniferous odor about the individual. Walking is 
difficult due to a separated symphysis pubis. Individuals afflicted with this distressing develop- 
mental defect have a characteristic waddling gait. According to Mayo and Hendricks,3 50 
per cent of patients with exstrophy of the bladder die in infancy or early childhood from 
ascending urinary infection and hydronephrosis, 66 per cent are dead by their twentieth year 
of life. An occasional patient survives to an advanced age and women with untreated exstrophy 
have married and borne children.?; 4, 5,6,7 Recently a patient was encountered in her sixty- 
fourth year of life who had received no surgical treatment for the condition. This case is 
of interest because she had adjusted to this anomaly, married, and lived a long and useful life. 

K. H., No. 103286, aged 64 years, no pregnancies, a married white housewife, entered 
the hospital on Aug. 17, 1950, complaining of an enlarging pelvic tumor for six months and 
urinary incontinence during her lifetime. An exstrophy of the bladder had been recognized 
at birth. This defect had been more prominent during the previous six months. Menses had 
commenced at the thirteenth year with a five-day flow every twenty-eight to thirty days. 
There had been no menstrual bleeding since an uncomplicated menopause at the age of 50 
years. The patient was married at 31 to a common laborer aged 34. To augment the family 
income the patient did sewing and dressmaking besides her household duties. Interrogation 
disclosed that she lived a well-adjusted active family home life. Coitus was consummated 
into the bladder, apparently in a small pocket of bladder tissue (Fig. 1). Because of dis- 
comfort, intercourse was limited to once every two to three weeks. The patient had cared 
for her anomalous organ in the following manner: the perineum and pubic area were bathed 
several times daily and Kotex, quilted pads, and soft rags were used to absorb urine. In 
spite of these measures, a uriniferous odor clung to her person constantly. Early in life, 
physicians were consulted regarding a surgical repair but no attempts were made at a 
plastic operation. oe 

Examination revealed an irregular, firm mass filling most of the pelvis. There was a 
bladder exstrophy in the area of the mons pubis. The bladder tissue was extremely tender 
and the adjoining area of skin about the pubis and perineum was excoriated. In the right 
upper quadrant of this velvety red mass, two small ureteral orifices were identified, whereas, 
on the left side, only one was observed. Below the orifices on the right was a slit through 
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which the patient had menstruated. Examination established that this was the opening to a 
rudimentary vagina. A blind pocket of bladder tissue on the left, 5 em. deep, was the site of 
coitus. Other external urogenital tissues were absent. 


Laboratory Data.—Blood nonprotein nitrogen was 34 mg. per cent; serology was negative. 
Roentgenological examination revealed a congenital dislocation of the left hip and failure 
of fusion of the pubic bones in the midline. Intravenous pyelography disclosed a double 
pelvis and ureter on the right and a single ureter on the left side (Figs. 2 and 3). The 
consulting urologist advised against surgical repair since the patient had successfully adjusted 
to the malady for a lifetime. 


Fig. 1.—Arrows indicate structures. 


Because of the postmenopausal growth of the pelvic tumor, an exploratory laparotomy 
was advised. The ureters were catheterized preoperatively and on Sept. 26, 1950, a supra- 
cervical hysterectomy was performed. ‘The uterus was four to five times normal size, irregular, 
firm, with a large subserous fibromyoma. There was no vesicouterine attachment .anteriorly. 
The ovaries were atrophic. At operation, the ureters were palpated and found to be free 
from the tumor mass, 

Pathological Report.—The gross specimen consisted of a knobby uterus, 26 by 21 by 
10 em, There were several ossified fibroid nodules up to 8 cm. in diameter. These nodules 
were subserous, intramural, and submucous in type. <A 0.6 em. portion of the cervix was 
attached. The endometrial cavity was compressed and thin due to pressure. There was a 
3 by 2 by 0.3 em. mass protruding into the endometrial cavity from the superior parametrium. 

Microscopic.—Specimen of the uterus showed thinning of the endometrium. A few of 
the glands were partially dilated. Sections of an endometrial polyp showed it to be made up 
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Fig. 2.—Note double pelves and ureters on the right and a calcified pelvic tumor. 


Fig. 3.—Roentgenogram of pelvis showing calcified fibroid and separation of pubic bones. 
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of rather closely packed, dilated endometrial glands with some stroma present between 
glands. Sections of the fibromyomatous nodules showed them to be made up of circumscribed 
fibromuscular bundles with hyalinization of the connective tissue. No malignancy was seen. 

Subsequently, the patient had an uneventful convalescence and, at the time of the last 
communication, three months later, was well. 
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UTERUS UNICORNIS UNICOLLIS ASSOCIATED WITH RENAL 
AGENESIS AND MALFORMATION OF THE BONY PELVIS 


JEROME L. UNGERLEIDER, M.D.,* Cuicaago, ILL. 
(From the Gynecologic Service, Michael Reese Hospital) 


a IS generally known that where one organ of a genetically related group is defective or 
absent, related organs may be likewise abnormal. Uterus unicornis is an uncommon genital 
anomaly. However, when present, it is not infrequently associated with homolateral renal 
agenesis. The association of genital and urinary tract anomalies is explained by the common 
early empryological development of these organs. The urogenital fold, formed from the 
intermediate cell mass, consists of the genital fold and the mesonephric duct. The former 
is the anlage of the ovary. The latter gives rise to the Miillerian duct and the Wolffian duct. 
The cranial portion of the Miillerian duct develops into the Fallopian tube, the middle por- 
tions form the fundus uteri, and the caudal portions produce the corpus uteri, cervix, and 
upper two-thirds of the vagina. The Wolffian duct is the anlage of the collecting tubules, 
calyces, and ureter. The following case report illustrates anomalies of the genitourinary tract 
due to a lack of development of the Wolffian duct and of the lower two-thirds of the 
Miillerian duct. 

Miss R. A., aged 39 years, was first seen on Feb. 7, 1950, complaining of menometrorrhagia 
of two years’ duration. There was nothing unusual in the previous menstrual history. Cor- 
rective surgery for a congenital clubfoot was done at the age of 10 and again at the age 
of 13 years. In 1938, x-rays of the lumbosacral spine and pelvis revealed a marked pelvic 
asymmetry with right lumbar scoliosis. The configuration of the pelvic inlet was obliquely 
elliptical (Fig. 1). This was considered to be an elevation of the ilium, with its auricular 
surface making a distinct articulation with the right transverse process of the fifth lumbar 
vertebra. Such a congenital defect is due to a failure of the ilium to descend caudally and 
articulate with the first sacral segment. A spina bifida occulta of the first sacral segment 
was also noted with remaining neural arches wide open. According to Levinthal and Wolin, 
who reported this unusual bony anomaly previously, the condition was apparently due to 
the arrest and distortion of the growth centers in the epiphyses of the sacrum and ilium. 

Pelvic examination revealed the uterus to be irregularly enlarged to the size of a seven 
to eight weeks’ gestation by a large fundal fibroid. The adnexa were not palpated. At 
operation, an irregularly enlarged uterus was found harboring oné major ‘‘key’’ fibroid on 
the posterior fundal wall and several smaller fibroids throughout the organ. The left adnexa 
were normal in appearance. On the right side, the round ligament, tube, and ovary were 
fused into a common freely movable stump with no attachments to the uterus whatsoever. 
The insertion of the round ligament into the internal inguinal ring was normal. The infundib- 
ulopelvic ligament inserted normally into the ovary. A total hysterectomy was performed in 
the usual manner. Both ovaries were normal and were allowed to remain in situ. The 
anomaly found in the genital tract prompted an exploration of the urinary tract. The right 
kidney and ureter were absent. The left kidney and ureter were easily palpated and were 
normal. The pathologic report revealed myofibromas of the uterus. The postoperative course 
was uneventful and the patient was discharged on the tenth postoperative day. On the eighth 
postoperative day, intravenous urography was performed. No kidney or ureter shadows 
were noted on the right side. Fig. 2 shows a film taken fifteen minutes after the injection 
of the dye. The left ureter is not easily demonstrated, but the calyces are filled and there 
is dye in the bladder. Cystoscopy, done on the tenth postoperative day, revealed the left side 
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Fig. 1.—Obliquely contracted pelvis due to congenital elevation of right ilium. 


Fig. 2.—Urogram demonstrating absence of the right kidney and ureteral shadows. 
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of the trigone to be normally developed and the left ureteral orifice normal. On the right 
side, the trigone was undeveloped. The interureteric ridge stopped at the midline and no 
ureteral orifice was present. 

In this case, the genital deformity appears to be a uterus unicornis unicollis, with an 
associated agenesis of the right urinary system. The left tube, uterus, cervix, and vagina 
were probably formed by the left Miillerian duct. The right tube represents the development 
of the upper one-third of the right Miillerian duct. It is likely that there was a complete 
arrest of the remaining two-thirds of this ductual system. Both the gynecologist and the 
urologist must be cognizant of the fact that when a malformation of either the genital or 
the urinary system is found, an anomaly of the associated system may be present. An investi- 
gation of this possibility is important. 
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DYSTOCIA DUE TO FETAL MEGABLADDER 
Dan W. Beacuam, M.D., anp W. D. Beacuam, M.D., NEw ORLEANS, La. 


(From the Department of Obstetrics and Gynecology, Tulane University School of Medicine 
and the Southern Baptist Hospital) 


N APRIL, 1950, a previously healthy 21-year-old white patient presented herself for obstetric 

care and reported that the last menstrual flow had begun on Feb. 12, 1950. The first 
pregnancy terminated without significant complication on May 2, 1948. No significant ab- 
normalities were found on physical examination. Increase in uterine size was compatible 
with the period of amenorrhea. The initial weight was 140 pounds, blood pressure 120/80. 
Routine peripheral blood study and urinalysis revealed no evidence of disease. The patient 
experienced more discomfort over the lower abdomen and back than during her first pregnancy. 
Fetal movements were noted about July 1, 1950, and at this time the uterus was slightly 
larger than anticipated. 

During the following six weeks there was a progressive increase in the size of the 
- uterus so that by August 25 the fundus extended 30 em. above the symphysis pubis. The 
uterus was moderately tense and no fetal parts could be felt abdominally. Fetal heart 
sounds were very ‘‘distant.’’ The diagnosis of polyhydramnios was entertained. Antero- 
posterior and lateral films of the abdomen were obtained which revealed the skeleton of a 
fetus of approximately 25 weeks’ gestation presenting in the occiput posterior position with 
the spine lying adjacent and parallel to the maternal spine. The remaining portion of the 
enlarged uterus appeared homogeneous and the placenta was not visualized. 

Three days later uterine contractions began and the patient was admitted to the 
hospital. At the time of admission the blood pressure was 120/80, weight 152144 pounds, the 
urine was free of albumin, the fetal heart tones were still audible, and the patient stated 
that she felt fetal movement; however, no fetal parts could be felt abdominally. No fluid 
had been lost from the vagina. Rectal examination revealed the cervix to be 3 ecm. dilated 
and 0.75 em, in thickness. The vertex was presenting. The patient received scopolamine, 
0.4 mg., and meperidine hydrochloride, 50 mg., after an enema had been administered. 
Uterine contractions were strong at two-minute intervals. After approximately six hours 
the cervix was completely dilated as determined by rectal examination and the patient was 
taken to the delivery room. 

Vaginal examination revealed the vertex to be at a zero station in the right occiput 
posterior position, The membranes had previously ruptured though there was no known loss 
of fluid from the vagina. The likelihood of some cystic abnormality of the fetus was 
entertained. With the aid of forceps the head was extracted but the shoulders remained 
within the vagina. The depth of general anesthesia was increased, a hand was easily in- 
troduced within the uterus, and a tremendous enlargement of the fetal trunk was felt. The 
fetal abdomen was estimated to be 20 cm. in diameter. Mayo scissors were used to pierce 
the fetal abdominal wall to allow the escape of a small amount of fluid from the peritoneal 
cavity. Fingers were then introduced into the infant’s abdomen and by pressure a cystic 
structure was ruptured. This resulted in the evacuation of approximately 4,000 ml. of a 
light amber thin fluid without odor. The expulsion of the infant was easily accomplished 
by the uterus. The placenta separated spontaneously and there was no excessive bleeding. 
The infant was stillborn. 
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Examination of the infant’s body revealed it to be 37 cm. in length, with a weight 
of 1,300 grams. There was an opening in the right lateral abdominal wall extending into 
the peritoneal cavity and into a larger cavity, which apparently represented the urinary 
bladder. The anus was patent. The external genitals were grossly absent except for a small 
protuberance measuring 3 mm. in diameter in the center of which was a small 1 mm. defect 
which was covered by a thin membrane. The abdominal organs were found to be displaced 
into the upper portion of the peritoneal cavity by the large cystic mass which had been 
ruptured. The wall of this cyst varied in thickness from 1 mm. in the upper portion to 
7 mm. in the lower portion. The lining was smooth and glistening with a slight grayish-pink 
color. It measured about 20 cm. in diameter. In the most dependent portion there was a 
small 1 mm. opening through which a probe could be passed to within 3 or 4 mm. of the 
skin surface of the small protuberance. By force this probe was passed into what appeared 
to be a small penis in the subcutaneous tissue. Eight cm. to the right of the lower opening 
in the bladder, posteriorly and superiorly, was an opening which measured 4 mm. From 
this opening a tubelike structure ran superiorly along the bladder for 15.5 em. and appeared 
to be the right ureter (the right kidney was lost in the process of embryotomy and delivery). 
The left kidney was polycystic and measured 4 by 2.5 by 0.4 em. Its calyces were polycystic 
and measured 4 by 1 by 2 mm. in diameter. The left ureteral orifice was 8 em. from the 
urethral orifice of the bladder. Heart, lungs, liver, spleen, and gastrointestinal tract were 
normally formed. In the right retroperitoneal space at approximately the level of the left 
kidney there was a small structure which appeared to be a testis with epididymis. Micro- 
scopic examination revealed this structure to be a normal fetal testis. There was hyper- 
plasia of the musculature of a megabladder. 

The postpartum course was normal. 
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Fig. 1. 


Comment.—This represents one of the rarest cases of dystocia due to one of the most 
unusual abnormalities of the fetus. There being no outlet for urine from the bladder that 
amount which is excreted during intrauterine life had collected there and resulted in its 
tremendous distention with associated hydroureter. This finding is uncommon in instances 
of urethral atresia. In Shaw and Marriott’s1 article, it is stated that of 43 cases of urethral 
atresia analyzed by Mengaux and Boidot (1934) only three revealed evidence of distention 
of the bladder, the largest of which was 850 ml. The case they report had 400 ml. of 
bladder urine. LePoutre and de Hee? (1929) reported a case in which the obstetrician 
found it necessary to puncture the abdomen to effect delivery. Thierstein, Coleman, and 
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Tanner’ reported a case with dystocia due to a fetal urinary bladder containing 4,200 c.c. 
of urine. In the tenth edition of Williams Obstetrics,4 a picture of a similar fetus is noted. 
In the case presently reported the possibility of distention of the fetal bladder was enter- 
tained because of the accidental perusal of an abstract of the article by Shaw and Marriott.1 
In retrospect, on viewing the x-ray films, one should have suspected the likelihood of some 
soft-tissue mass displacing the infant posteriorly and inferiorly so that he lay adjacent to 
the maternal spine. Certainly teratomatous fetal tumors are more common than megabladder 
and this possibility was in the mind of the operator at the time of embryotomy; however, 
he was not hesitant to attempt to perforate a cystic structure of the infant since the chance 
of survival was nil and no untoward damage to the mother would have been done by such 
an attempt even though he had been mistaken and a solid teratoma had existed. 
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UTERUS BICORNIS UNICOLLIS WITH RUDIMENTARY HORN 


R. J. CARPENTER, JR., M.D.,* ann W. J. JAMESON, M.D., ScHENeEctTapy, N. Y. 


(From the Department of Gynecology, Ellis Hospital) 


NOMALIES of the female genital tract are not uncommon and there are numerous 
varieties and degrees of these malformations. They become clinically significant espe- 
cially with pregnancy when acute abdominal catastrophes may arise. 

Two cases are presented here with pathologic change resulting directly from rudimentary 
horns: the first, a pregnancy with rupture, and the other, the second recorded case of intra- 
abdominal menstruation via the Fallopian tube, with endometriosis, 

In cases of uterus bicornis unicollis with rudimentary horn, there appears (Fig. 1) one 
nearly normal uterus with but a single tube, round ligament, and broad ligament attached 
at its lateral cornu; there is another uterus (or hemi-uterus) with the usual adnexa at its 
lateral cornu, but with no vaginal connection in 80 per cent of cases.1 In this group, preg- 
nancy occurs in the rudimentary horn only by external migration of the ovum. If there is 
functioning endometrium, the result is obviously hematometra and/or intra-abdominal men- 
struation through the Fallopian tube. 


UTERUS 


BS? 


_ Fig. 1.—Uterus bicornis unicollis with rudimentary horn. This diagram illustrates the 
typical anomaly in 80 per cent of cases, and the deformity as it occurred in the two cases 
presented here. 


Eastman? states that Kehrer in 1900 collected 84 cases of pregnancy in. a rudimentary 
horn, and DeLee states that about 100 cases have been recorded. Mulsow’ said in 1945 that 
since 1911 he found only nine cases in the literature. Mauriceau and Vassal are said to have 
reported the first case in 1669. 


Case Reports 


CASE 1.—Mrs. E. 8. (Ellis Hosp. No. ©7907), a 25-year-old white nullipara, was admitted 
on June 1, 1950, with severe abdominal pain. Her last menstrual period had started on Feb. 
28, 1950, and she had noted no vaginal bleeding until 10 days before admission when she 
began to have painless spotting. She had a few crampy abdominal pains the day before 
entry. On the night of admission she experienced a sudden sharp generalized abdominal pain 
associated with radiation to the right shoulder. This was followed by nausea and vomiting 
and a ‘‘feeling of faintness.’’ Her menstrual history was regular. Upon examination the 
patient was obviously acutely ill, with severe pain. Blood pressure was 96/70 and pulse 120. 
Significant physical findings were limited to the abdomen and pelvis. There was a tender 
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rounded mass three fingerbreadths above the symphysis. The abdomen was generally rigid 
and tender and peristaltic sounds were absent. The cervix was soft but no pelvic masses 
were felt on bimanual examination because of the abdominal rigidity. There was sharp 
pain on lateral motion of the cervix. The diagnosis was ruptured ectopic pregnaney. At 
laparotomy a large amount of free and clotted blood was found. A tranfusion of 1,200 c.c. 
of blood was administered to the patient intravenously. 


Fig. 2.—Pregnancy in rudimentary horn with rupture at the fourth month of gestation. There 
was no opening in this horn except the Fallopian tube. The fetus measured 10 cm. in length. 


Fig. 3.—Uterus bicornis unicollis with rudimentary horn. The cystic ovary and rudi- 
mentary horn are on the left. The lower pole of this structure was probed and sectioned and 
showed no opening. It had no connection with the vagina. The cervix on the right was re- 
moved from the vagina. 


There was a uterus just to the left of the midline. It was normal in size and shape, 
with a tube, ovary, round and broad ligaments on its left, but the right cornu was smooth 
with no attached structures. About 3 em, to the right and attached by a thin fold of 
peritoneum was another uterus, the size of a grapefruit (Fig. 2) with a normal-appearing 
tube, ovary, and round and broad ligaments on its right. There was a 3 em. rent in this 
uterus from which protruded a placenta and umbilical cord attached to a 10 em. fetus free 
in the abdomen. There was no cervix and the distal pole of this uterus was not attached to 
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the vagina. This uterus was removed. The adnexal stumps from the right were then sutured 
to the right cornu of the remaining uterus. The patient received additional blood and had an 
uneventful convalescence. She has been well, with a normal menstrual cycle, since that time. 


CASE 2.—Mrs. E. V. (Ellis Hosp. No. B39144), a 31-year-old white nullipara, was 
admitted on Dec. 3, 1945, with complaints of sterility (married four years), increasingly severe 
dysmenorrhea and lower abdominal pain. Her menses had commenced at age 14 years and 
occurred every 28 days lasting four days, always with discomfort. On pelvic examination the 
uterus was normal in size and shape, though displaced to the right. There were induration 
and fixation of the uterosacral ligaments and there was a lemon-sized tumor in the left 
adnexal region. The preoperative diagnosis was endometriosis and left ovarian tumor. At 
laparotomy there was a normal-appearing uterus in the midline, adherent posteriorly by dense 
bands of fibrous tissue, with many chocolate-brown implants over the serosa; on the left 
(lateral) aspect of this uterus were normal adnexal structures. On the right side of the pelvis 
was a small uterus, consisting only of corpus, with no vaginal connection, covered with 
chocolate-brown implants and adhesions. Laterally (to its right) were tube, round and broad 
ligaments, and an enlarged cystic ovary. There was old blood clot in the cul-de-sac. Both 
uteri and the right adnexa were removed (Fig. 3). The histology of all parts was typically 
normal, The distal pole of the rudimentary horn (cervical site) was probed and sectioned 
and no passage was found. The right ovary contained multiple follicle cysts. There was 
microscopic evidence of endometriosis on the serosal surfaces and in the myometrium of 
the right uterus. The postoperative course was uneventful, and the patient is well at this 
writing. 

Comment 


Pregnancy, as has been stated, is the most serious complication arising with this type 
of anomaly. The typical course is rupture of the uterus at four to six months’ gestation. 
With the picture of amenorrhea, vaginal spotting, shock, and abdominal pain, the diagnosis 
usually made is ruptured tubal pregnancy. ‘This is fortunate because surgical treatment 
is then started. DeNicola and Petersent have said that in 90 per cent of cases death from 
massive hemorrhage occurs in 10 to 15 minutes from the onset of symptoms. Only rarely 
does the fetus die in utero and become mummified. The pregnant uterine horn is distinguished 
from tubal gestation at operation by the finding of a round ligament lateral to the mass. 

Without pregnancy, acute emergencies will rarely arise. As has been indicated, symptoms 
from these anomalies are uncommon unless there is menstruation into or from a horn with 
no vaginal communication. Vernaglia5 reported a case in 1947 in which there was intra- 
abdominal menstruation from a rudimentary horn, and stated that he found no similar case 
in the literature. The authors have found none since, although several cases of hematometra 
have been described. 

It should be noted here that the authors found some confusion and what appeared to be 
incorrect labelling of various anomalies in searching the literature for additional cases. The 
terms double uterus, uterus didelphys, bicornate uterus, septate uterus, etc., have been some- 
what loosely taken, and the reader must study the description of an anomaly to ascertain its 
exact nature. Reference to a standard textbook will clarify the terminology. 

The fact that the second patient reported showed typical lesions of endometriosis, grossly 
and microscopically, with dense adhesions, would seem to lend additional weight to Sampson’s 
theory of the pathogenesis of this disease. This case undeniably represents menstruation 
through a Fallopian tube, apparently with peritoneal implants which survived. 
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MISSED LABOR 


J. Kotz, M.D., F.A.C.S., M. S. Kaurman, M.D., anp CHarLes Haceace, M.D., 
WasHINnGTON, D. C. 


(From the Department of Obstetrics and Gynecology, Sibley Memorial Hospital) 


F » Saciaeaioe many cases of missed labor have been reported, it is rare that one has the 
opportunity to follow such a case from its early stages. Most of the cases of missed 
labor of long duration have been terminated by one method or another either on the advice 
of the physician or due to pressure exerted by the patient or her family. We have been 
fortunate in being able to follow a case of missed labor for over three years. 

Williams and DeLee both cite cases of Menzies and Hennig in which the fetus was 
retained for 280 and 210 days after term. Peters mentions a case in which the fetus 
was retained 12 years. Lichtward reports a case in which the fetus was retained 26 
months, and Potter reported a case that had gone two months past the expected date of con- 
finement. Pomerance reports a case in which the fetus was retained 5 months past the 
expected date, and who died after perforation of the uterus by a sound, and infection 
by B. Welchii. 

Case Report.—Mrs. M. M., aged 32 years, para ii, gravida iii, had the last normal 
menstrual period in March, 1948. The estimated date of confinement was December, 1948, 
the exact date unknown. The patient was first seen by one of us (C. H.) in May, 1948, at 
which time the diagnosis of pregnancy was made. She had had two previous uneventful 
pregnancies. Pregnancy progressed normally until December, at which time the patient no 
longer felt fetal movements. On Dec. 20, 1948, she was seen in consultation by the other 
authors. Examination revealed the uterus to be two fingerbreadths above the umbilicus. 
There had been a bloody vaginal discharge for two days. No fetal heartbeat could be 
heard and the patient was sent on Jan. 3, 1949, to have an x-ray flat plate of the abdomen 
to determine fetal death. This showed the presence of a fetus of about 7% months. The 
entire fetus was markedly flexed and there was slight overlapping of the skull bones. This 
represents a dead fetus, apparently intrauterine. 

She was sent to the hospital for a routine medical induction consisting of castor oil, 
enemas, and Pituitrin, 4% minim, increasing % minim every half-hour until 3 minims had 
been reached. The induction failed. 

She was again seen on Jan. 31, 1949. At this time vaginal examination revealed the 
presenting part in the pelvis, the cervix effaced, but tightly closed and rigid. On Feb. 28, 
1949, she was again examined with the same findings. She was given stilbestrol, 10 mg. 
three times a day. On March 15, 1949, she was again examined with the same findings, and 
on March 17, 1949, another medical induction was attempted, with no results. On April 
14, 1949, the same findings were encountered. On April 14, 1949, another induction was 
attempted without success, 

From this time on, the patient refused further inductions and refused surgical inter- 
vention. In May she began to have a regular monthly discharge of blood, occurring at 28-day 
intervals and lasting four to five days. The uterus decreased in size until it was about one 
to two fingerbreadths below the umbilicus. She was seen at irregular intervals and on Feb. 
2, 1950, she’ was.-persuaded to have an x-ray taken, which showed a markedly macerated 
fetus of approximately 7 to 7% months of age. On Feb. 23, 1951, another x-ray was taken, 
with similar findings, 
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The patient’s general health is excellent and her spirits are good. She refuses all 
further attempts to terminate the pregnancy. 

Summary.—A case of missed labor verified by x-ray is presented which has lasted 
from March, 1948, to May, 1951. Total duration of pregnancy to date is 38 months. 
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ADENOCARCINOMA OCCURRING IN ONE CERVIX OF A UTERUS 
DIDELPHYS ASSOCIATED WITH SOLITARY KIDNEY 


N. Grant, M.D., aNnp K. Pierce, M.D., New York, N. Y. 


(From the Gynecological Service of the Memorial Hospital Center for Cancer and 
Allied Diseases) 


U TERUS didelphys is one of the rarest of the various duplicative anomalies of the 

uterus. It has been estimated that 4.2 per cent of the cervical neoplasms are adeno- 
carcinomas!; therefore, the coincidence of adenocarcinoma occurring in one cervix of a 
uterus didelphys associated with a solitary kidney is a sufficiently unusual situation to 
warrant its report in the literature. 

The dual origin of the uterus from the fusion of the two Miillerian ducts may lead 
to anomalous bifid malformations, ranging from complete duplication of the uterus, cervix, 
and vagina to insignificant fundal concavity in a single uterus. The term ‘‘uterus 
didelphys’’ has been applied to those anomalies with complete duplication of the uterus, 
cervix, and vagina.2 The incidence of double uteri is not accurately known. In a study 
made at the New York Lying-In Hospital from 1899 to 1930, Smith’ reported 35 instances 
among 115,701 hospital admissions. The medical literature is replete with case reports of 
pregnancy occurring in double uteri, and the complicative aspects of these anomalies in 
respect to pregnancy and delivery have been emphasized. There are only rare and sporadic 
ease reports of the occurrence of cancer in anomalous uteri. The records of the Massachu- 
setts General Hospital+ include one instance of adenocarcinoma occurring in the body of 
the uterus and a polyp in the other. Shelley5 reported a similar case. Thiers reported a 
case with carcinoma in one cornu and pregnancy in the other cornu of a unicervical 
bicornuate uterus. 


Case Report 


B. 8., a 35-year-old white, single, seamstress, gravida 0, was first seen in the Memorial 
Center Clinic on Nov. 21, 1950, with the presenting complaint of intermenstrual bleeding. 
According to the patient’s history, the left ovary had been removed two and one-half 
years earlier, the type lesion not being known. The patient then had been in good health 
until seven months prior to admission. The onset of frequent bleeding occurred at that 
time and became more profuse. She also complained of almost continuous vaginal pain. 
Two months previous to admission, a dilatation and curettage had been performed else- 
where, and examination of the tissue at that hospital was interpreted as carcinoma sug- 
gestive of endometrial adenoacanthoma. 

Pelvic examination revealed a soft, distended, bulging mass arising in the anterior 
vaginal wall and extending into the left parametrium and upward toward the bladder. 
An ulceration could be palpated in that area, but on inspection the ulceration could not 
be visualized. The cervix could not be visualized and was thought to have been destroyed 
by tumor. 

Cystoscopic examination was negative except for a slight bulge in the region of the 
trigone and to the left of the trigone, which was thought to be due to extrinsic pressure 
of the tumor of the cervix. The left ureteral orifice could not be catheterized. The right 
ureter was catheterized easily. Intravenous pyelograms revealed a normal right kidney 
and failure of visualization of the left kidney; the latter finding was interpreted as con- 
genital absence of the left kidney. 
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Blood count and routine chemical analyses were within norma] limits and chest 
roentgenograms were negative for evidence of metastases. 

On Dec. 15, 1950, laparotomy was performed. Exploration of the upper abdomen 
confirmed the absence of the left kidney and ureter. Palpation in the pelvis revealed an 
abnormal mass in the region of the cervix with encroachment on the bladder. Because of 
this, extension of the neoplastic process into the bladder was suspected and it was antici- 
pated that in addition to a radical hysterectomy and pelvic lymph node excision, eystec- 
tomy and ureterointestinal transplantation would be necessary (partial pelvic exentera- 
tion’). Mobilization of the bladder was then attempted and it was soon apparent that the 
bladder was not involved by neoplasm. A pelvic lymph node excision was carried out, 
together with removal of the adnexa and parametria. The nodes did not appear to contain 
metastases. The bladder and rectum were separated from the vaginal tube to a distance 
of about 2.5 em. above the hymenal ring. During this dissection, a 1 cm. opening was in- 
advertently made into the bladder. Upon attempting to apply right-angle clamps across 
the vaginal tube, more difficulty than usual was encountered. The mass in the vagina 


Fig. 1.—Uterus didelphys with adenocarcinoma of right cervix. 


was too large for the proper closure of the clamps. Upon removal of the specimen, the 
explanation for the difficulty was clear. A double vagina was found and the soft mass 
previously palpated anteriorly and on the left was the blind-end second vagina not com- 
municating with the perineum. Upon sectioning of the uterus there was found to be a 
complete double uterus, double cervix, and double vagina with the left vagina represented 
as a blind pouch. There were two perforations in the septum between the two vaginas, 
one measuring 2 cm. in diameter and the other 0.4 cm. On the right the cervix was 
found to be replaced largely by tumor, polypoid and spongy in character, and measuring 
4 by 3.5 cm. The tumor extended upward throughout the length of the cervical canal and 
inferiorly it involved the adjacent vagina for about 2.5 cm. The bladder was then opened 
from above and the 1 em. rent was closed under direct vision with two layers of catgut 
sutures. The cystostomy incision was then closed around a mushroom catheter. Because 
cf the extent of the vaginal wali involvement, a perineal excision of the remaining vagina 
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was done at completion of the abdominal phase, leaving only the hymenal ring. This 
lower cuff of vagina measured about 1.3 cm. in Jength and was found to be uninvolved on 
microscopic examination. 

Microscopic examination of the tumor was reported as adenocarcinoma, Grade II, 
of the cervix with negative pelvic lymph nodes. The patient’s convalescence was un- 
eventful and she has remained well to date. 


Comment 


The associated unilateral agenesis of the kidney noted in this patient is a com- 
mon coexistent anomaly occurring in uterine malformations. This relationship is readily 
understood when it is recalled that these organs are closely related in embryonic origin. 
The presence of the single kidney and ureter increased the risk of radical hysterectomy 
and node excision, requiring most careful dissection to assure preservation of the con- 
tinuity and vascularity of the ureter. The presence of the anomaly also explains the 
erroneous preoperative clinical impression of possible bladder-wall involvement. 

The presence of two cervices, one of which developed adenocarcinoma, may be in- 
terpreted as an experiment of Nature tending to indicate the relative great importance of 
local factors in carcinogenesis. This patient presented two complete uteri both of which 
were subjected to the same hormonal and other systemic factors, yet only one cervix 
developed carcinoma. It is interesting to speculate upon the proposition that had the 
right uterus not developed, the patient might not have had carcinoma of the uterus. 


Summary 


An instance of adenocarcinoma is presented which occurred in one cervix of a uterus 
didelphys associated with a solitary kidney in a 35-year-old woman and was treated by 
radical hysterectomy and pelvic lymph node excision. 
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UNUSUAL VESICOUTERINE FISTULA 


WiLu1AM Bonp, M.D., anp GERALD Rogers, M.D., F.A.C.S., F.1.C.S., 
OKLAHOMA City, OKLA. 


(From the Department of Obstetrics and Gynecology, St. Anthony Hospital) 


HIS case is reported because of its bizarre symptoms. It is unique in that the patient 
menstruated into the bladder each month and the menses could be voided. This situ- 
ation was not at all distressing to the patient inasmuch as the necessity of using vulvar pads 
was eliminated and menses were not present to interfere with coitus. The patient de- 
veloped an endometrial hyperplasia with resulting hematocele of the bladder necessitating 
surgical therapy. 

This 23-year-old white gravida ii, para ii, first entered St. Anthony Hospital on May 
11, 1949, complaining of amenorrhea of thirty months’ duration and cyclic voiding of 
blood of nine months’ duration. The patient had been in good health, prior to her second 
laparotrachelotomy on Dec. 27, 1946, at the University Hospital. A laparotrachelotomy was 
first done March 24, 1945, because of prolonged labor with pre-eclamptic toxemia. Her 
postoperative course had been uncomplicated; however, following the second laparotrach- 
elotomy, which was done through a midline incision in the lower uterine segment, the 
patient developed frequency, dysuria, and urgency with pyuria on the seventh postoperative 
day. A febrile course persisted despite use of antibiotics and sulfonamides. On the 
thirteenth postoperative day an abscess was discovered in the lower third of the abdominal 
incision. The abscess was drained and she responded to treatment. On Jan. 12, 1947, she 
signed a release and left the hospital against the advice of the attending staff. 

The patient returned to the University Hospital Out-Patient Department on April 
16, 1947, complaining of stress incontinence, frequency, dysuria, nocturia, and urgency. 
Mandelamine was prescribed, and she was instructed to return to the genitourinary clinic. 
The patient did not return and was not seen again until her admission to St. Anthony 
Hospital. 

Menstruation had not occurred, however, and the stress incontinence had subsided. 
Frequency and dysuria persisted and in August of 1948, cyclic hematuria began. This had 
occurred regularly every twenty-eight to thirty days, and persisted from six to seven days. 
The patient had occasional lower abdominal pain, which was not incapacitating. She had 
remained afebrile since her discharge from the University Hospital. 

Examination revealed a well-developed, fairly well-nourished white woman who did 
not appear acutely ill. The heart and lungs were normal; blood pressure was 120/80, with 
no evidence of costovertebral angle tenderness. Examination of the abdomen revealed a 
low midline scar with no masses or tenderness. The pelvic examination revealed a 
nulliparous cervix with a normal uterine fundus, and normal adnexa. A- blood count 
showed a mild hypochromic anemia, and the blood Wassermann was strongly positive. 
Pyuria was present, but the patient was afebrile. A cystoscopic examination with retro- 
grade pyelograms failed to reveal significant genitourinary pathology. The patient was 
instructed to go to the Oklahoma Medical Center for treatment of her syphilis, and to re- 
turn to the Out-Patient Clinic if and when hematuria returned. 

She was seen at the Oklahoma Medical Center and received penicillin and neo- 
arsphenamine for syphilis. The patient was not seen again until Feb. 7, 1950. The cyclic 
voiding of blood and amenorrhea persisted. On Feb. 6, 1950, she passed blood clots by 
the urethra for the first time. For thirteen hours prior to admission she had been unable 
to void and a large, soft, tender mass had developed in the hypogastrium. 
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Physical examination revealed essentially the same findings as on her previous ad- 
mission other than the tense cystic mass extending out of the pelvis to the level of the 
umbilicus. Catheterization revealed a bladder distended with blood clots. An emergency 
cystoscopic examination was done under subarachnoid anesthesia, and the blood and the 
blood clots were evacuated from the bladder. The trigone and floor of the bladder appeared 
perfectly normal. High in the vault in the midline was a small fistulous opening 5 ecm. in 
diameter; 1 cm. distal and to the right of this opening another orifice was present which 
was 1 mm. in diameter. A considerable amount of bright red active bleeding was seen to 
exude from the large orifice. A ureteral catheter was inserted 5 cm. into the larger opening 
and 5 c.c, of Lipiodol were injected. X-ray examination revealed the catheter to be in the 
uterine cavity. Pelvic examination revealed a stenotic cervix, with normal uterine fundus 
and adnexa. The cervix was dilated to 28 mm. with Hegar’s dilators. Blood, Lipiodol 
and urine flowed from the uterine cavity. A Colvin uterine cannula was inserted into 
the cervix and 2 ¢.c. of Lipiodol injected. X-ray examination revealed the Lipiodol to be 
in the fundus of the bladder. 

The clinical diagnosis of a vesicouterine fistula was established on Feb. 14, 1950, and 
a subtotal hysterctomy with repair of the vesicouterine fistulas was done. At laparotomy 
it was possible clearly to identify two fistulous tracts, one 3 mm. in diameter in the mid- 
line and the other 1.5 mm. in diameter, 1.5 cm. below the larger one and to the right of 
the midline. The cicatricial tissue at the orifices of the fistulas in the bladder was excised 
and the mucosa dissected from the muscularis. The wounds were closed by using one layer 
of continuous suture of chromic No. 0 in the mucosa and one layer of Lembert sutures in the 
muscularis. 

The patient had an uneventful postoperative course and was discharged on March 2, 
1950. She was seen in the Out-Patient Department on April 15, 1950, and a cystoscopic ex- 
amination revealed complete healing of bladder mucosa. She was seen again on Feb. 26, 1951, 
and has remained asymptomatic. 


PASTEUR MEDICAL BUILDING 


A NEW PELVIMETER* 
EuGENE R. CHapMan, M.D., San ANTONIO, TEXAS 


bey purpose of this instrument is to measure more directly the posterior saggital diameter 
of the pelvis. In questionable pelvic outlet contractions this measurement becomes extremely 
important because upon it may hinge a decision to subject the patient to section. With 
present instruments, the posterior saggital diameter is taken externally. There is often 
difficulty in locating the sacrococcygeal joint due to coccygeal displacement or thickness of 
the fat pad. After measurement, an arbitrary deduction must be made for the thickness of 
bone and soft tissue. This instrument measures the distance directly from the anterior sur- 
face of the sacrococcygeal joint and no deduction for bone and soft tissue is necessary. 
There is seldom difficulty in locating the sacrococcygeal junction internally whereas it is 
often confusing externally. 


Fig. 1. 


When the instrument is used, the measuring hand (left) is placed inside the vagina and 
the middle finger locates the sacrococcygeal junction. One arm of the instrument is shaped 
to fit the hand and this is placed in the vagina and along the inner surface of the hand. The 
middle finger then places the end of the instrument arm against the sacrococcygeal junction. 
In the multiparous vagina, the middle finger can usually remain along the instrument arm, 
but, in most primiparous vaginas, the hand must be withdrawn for the patient’s comfort. 
The blunt point can then be easily held in place with only the middle finger partly in the 
vagina. The other arm of the instrument is shaped to approach the bituberous diameter and 
on the end of the arm is a crossbar to facilitate this approach. It may be necessary to move 
the entire instrument caudad or cephalad to allow for this movement as the arm crosses the 
perineum. Usually bringing the horizontal bar tangent to twelve o’clock on the rectal circle 
will bring it to the line of the bituberous diameter. The measurement is then read from the 
calibrated scale. 


*Manufacturer: V. Mueller & Company, Chicago, III. 
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AN ADJUNCT TO THE MANAGEMENT OF PRURITUS VULVAE 


GEoRGE N. BALLENTINE, M.D., WILLIAMSPORT, Pa. 
(From the Department of Obstetrics and Gynecology, Williamsport Hospital) 


RURITUS vulvae is a common complaint. It is frequently a purely localized symptom 

caused by the maceration of the mucous membrane and the skin from contact with exces- 
sive moisture resulting, for example, from Trichomonas or Monilia. While, obviously, a 
careful investigation and eradication of the cause are essential to the management of this 
problem, an effective method of drying the area will be extremely helpful in making the 
patient more comfortable. 


The procedure which is being recommended is to be used merely to alleviate or remove 
the discomfort of pruritus while the cause is being treated. It is helpful only in those cases 
in which the burning and itching of the external genitals are due to an increased secretion 
in that area. This procedure is normally done by the patient at her home. 


Fig. 1. 


The patient is instructed to lie in the lithotomy position on a bed and to drape herself 
as is commonly done on an examining table. An electric fan is placed on a table at the 
foot of the bed and is directed toward the perineum (Fig. 1). Specific mention should be 
made of the fact that the fan should not be placed on the bed on which the patient is 
lying. The patient is instructed to separate the labia as much as can be done with comfort. 
She is directed to continue the treatment fcr 15 to 30 minutes and to repeat it 3 to 4 times 
each day. 


The use of a sitz bath once daily for 15 to 30 minutes will aid in keeping the affected 
area clean. The area should then be dried by gentle sponging with a cleansing tissue. Complete 
drying should be effected by the immediate use of the fan. 

Since 1943 this procedure has been used by the author in such cases with effective results 
irrespective of the etiology of the disease. 
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A SURGICAL NEEDLE-HOLDER* 
JEROME M.D., Lynprook, N. Y. 


EREWITH is presented a new type of surgical needle-holder. No claim is made for 

originality, inasmuch as this new holder incorporates the advantages of the curved 
shank of the Wertheim, and the fenestrated grooved tip of the Adson needle-holder. 

The curved shank facilitates an adequate bite in the suturing of tissue and the 
ligation of blood vessels in situations where there is no room available for manipulation 
of the straight needle-holder. 


Fig. 2.—The needle-holder with the needle locked in a vertical position. 


The fenestrated grooved end firmly holds the needle in the long axis of the instru- 
ment. This facilitates suturing of tissue which would be relatively inaccessible when the 
needle is held at right angles to the long axis of the instrument. 

Although it has been used primarily in gynecological procedures to date, the ad- 
vantages of this instrument make it easily adaptable to, and of value in, all forms of 
major and minor surgery. 


134 HEMPSTEAD AVENUE 
LYNBROOK, NEW YORK 


*Manufactured by Kny-Scheerer Corp., 35 East 17th Street, New York, N. Y. 
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Fig. 1.—The needle-holder with the needle in a horizontal position. 


A NEW CIRCUMCISION INSTRUMENT 


JOHN J. TURNER, M.D., anp Rosert E. Bogut, M.D., Derrorr, Micu. 
(From the Department of Gynecology and Obstetrics, The Grace Hospital) 


E WISH to present a new circumcision clamp that has been used in more than 800 

operations, and has shown itself to be easier, faster, more economical, and more accurate 
to use than others known to us. 

The clamp consists of three apertures measuring 11 mm., 13.8 mm., and 17 mm. in 
diameter. Three bells of corresponding diameters are utilized, one for each aperture (Fig. 1). 
A common base is used for all three sizes (Fig. 2). This feature should be noted with interest, 
since one clamp may accommodate any size aperture. The three diameters shown are adequate 
for any infant or child and adult sizes may be used with equal ease. One instrument is thus 
sufficient for any circumcision. 


ao 


/3.8/104 
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Fig. 1.—Side view of bells and corresponding apertures. 


The correct-sized aperture is screwed on the base of the clamp and the penis is inserted 
through the aperture. The superstructure is placed down as in Fig. 3, and at this time two 
mosquito hemostats are placed dorsally incorporating the foreskin and mucous membrane. 
A dorsal slit is made between the hemostats with a pair of dissecting scissors, and any adhesions’ 
present are broken with a blunt-ended probe. The bell that fits the aperture is then applied 
over the glans penis, and the foreskin brought up over the bell. The superstructure is then 
brought up into place and automatically locks in the correct position. The top clamp screw 
is serewed down, which applies pressure on the bell stem, as shown in Fig. 4, and the bell is 
forced down upon the aperture, clamping the foreskin between them. At this time the 
hemostats are removed. A scalpel is used to excise the foreskin. The clamp is left on for a 
sufficient time to establish hemostasis. In our experience three to five minutes have been 
adequate. 

In introducing a new circumcision clamp we wish to emphasize its particular advantages: 


1. The movable superstructure expedites the surgery in that the bulk of the clamp is out 
of the field of operation during the preliminary steps. 
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2. The exertion of pressure downward upon the foreskin everts the mucous membrane, 
thus reducing the possibility of removing too much mucous membrane. 
3. The amount of foreskin excised can be accurately measured. 


Fig. 2.—Side view of clamp, with vennes > up in position, and aperture screwed onto 
the base. 


APERTURE CLAMP SCREW 


DASE 


Fig. 4.—Front view of clamp with bell —— down compressing foreskin between bell and 
aperture. 


4. The apertures are beveled so that the area of foreskin clamped assures perfect 
hemostasis without the use of sutures. 

5. One clamp may accommodate the infant, child, or adult penis, thus being economical 
and convenient. 


9078 Minock STREET 


— 
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Fig. 3.—Side view of clamp with superstructure down and penis inserted through the aperture. : 
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GASTRIC ULCER IN HIATAL HERNIA COMPLICATING PREGNANCY 


GrorGce A. Hawn, M.D., F.A.C.S., PHILADELPHIA, PA. 
(From the Obstetrical Service of the Bryn Mawr Hospital) 


Scat ulcer in the adult occurs more commonly in the male than in the female. Accord- 
ing to Bockus,1 between 80 and 90 per cent of all adult patients having peptic ulcers 
are men, although before puberty the reported cases are distributed almost equally between 
the sexes. 

Sandweiss and others? have emphasized the infrequent occurrence of peptic ulcer during 
pregnancy and have suggested a relationship between the sex hormones and peptic ulcer. In 
reviewing 70,310 consecutive pregnancy hospitalizations only one true case of peptic ulcer was 
noted. Sandweiss and his collaborators reported 52 pregnancies in 25 women who were shown 
to have peptic ulcer. In all but one case the ulcer symptoms disappeared during pregnancy. 
In the observation of 30 of peptic ulcer occurring in the female sex Sandweiss noted a high 
incidence (46 per cent) of endocrinopathies (pituitary-gonadal-thyroid). 

On the other hand, hiatus hernia is more often found in the female. Rossien and others,3 
in a recent publication, reported that 77 per cent of their cases were found in women. 

H. W., a 29-year-old white, married, para i, was first seen on June 2, 1950, because 
of amenorrhea since April 11, 1950. The estimated date of confinement was Jan. 16, 1951. 

The onset of the menses had been at 12 years of age, every 28 to 30 days, with slight 
cramps the first day. She had the usual childhood diseases, scarlet fever, pleurisy, and viral 
pneumonia. An uneventful appendectomy had been performed in 1947, and she had been 
wearing a belt for a ptotic right kidney for about one year. In addition she had been 
treated for uterine retroversion and had just been in bed for about two weeks because of a 
rheumatoid arthritis, of unknown etiology, which involved her left hand, ankle, and spine. 
It is interesting to note that the physician who had been caring for her arthritis suggested 
that pregnancy would probably ameliorate her symptoms. In the review of the symptoms 
the patient volunteered that she had a good appetite, but had an aversion to overeating. 
She stated that she had ‘‘chronic indigestion’’ and would occasionally vomit if she ate too 
much rich food. During her first pregnancy she had considerable nausea and vomiting and 
experienced frequent epigastric ‘‘burning’’ sensations while pregnant. During the course of 
this pregnancy she became very thin and it took considerable time after the birth of this 
child before she regained her normal weight. This pregnancy was terminated in February, 
1945, by the spontaneous delivery of a 9 pound, 11 ounce, normal baby boy with no unusual 
difficulty. 

On examination in the office, aside from an intrauterine pregnancy, there were no unusual 
findings. Her weight was 132 pounds and all laboratory studies were within normal limits, 
Rh factor was positive, and the Wassermann test was negative. 

Shortly after her initial visit to the office in June, admission to Jefferson Hospital 
was necessary because of persistent nausea and vomiting which could not be controlled by 
oral medication. Her vomiting was controlled fairly readily by parenteral fluids and sedation 
and she was discharged on a reasonably satisfactory diet after four days’ hospitalization. 
She then left Philadelphia to stay in another community during the summer months. She 
received Dramamine, glutamic acid, hydrochloric acid, and parenteral vitamins during this 
time and had a few mild exacerbations of her arthritic difficulties. 

On her return to Philadelphia on October 2, despite the expected increased abdominal 
enlargement due to her pregnancy, she had lost 1 pound in weight. Chest x-ray was negative 
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at this time. The patient stated that she ‘‘felt full’’ rather quickly and had little desire 
to eat very much. On Oct. 30, 1950, she was seen again. She continued to have a ‘‘ feeling 
of fullness’’ after the ingestion of moderate amounts of food and complained of a burning 
sensation after meals and occasional bouts of nausea. She had lost another % pound in 
weight. She had been receiving Resinat, Gravidox, and tincture of belladonna in an attempt 
to control her gastric symptoms. Because of persistent nausea and the fact that she had 
gained less than 2 pounds since the onset of pregnancy a total serum protein determination 
and an upper gastrointestinal series were ordered. The protein was reported as 5.3 Gm. per 
cent and the barium examination of the upper intestinal tract (done Nov. 24, 1950) was read 
by Dr. Paul Swenson at Jefferson Hospital as showing a small diaphragmatic hernia, within 
which there was a small ulcer, probably an acute lesion, accompanying the increased intra-ab- 
dominal pressure. There was no pathology in the stomach elsewhere or in the duodenum. She had 
been taking aluminum hydroxide gel (Creamalin) in an effort to relieve her symptoms and 
had voluntarily restricted her diet so that it was virtually a true ‘‘ulcer’’ diet with extra 
feedings of milk. At about this time she was given Banthine (50 mg. tablets) regularly 
and her symptoms diminished and her general condition improved. She felt fairly well during 
the early part of December and her weight gradually increased to 140 pounds. Despite 
rigorous attention to diet and regular administration of Banthine she developed increasing 
epigastric burning pain and nausea the latter part of December. This pain increased in 
severity and upper abdominal tenderness became evident. On Jan. 8, 1951, she complained 
of almost constant epigastric soreness and began to have vomiting of partially digested food. 
Because of her increasing difficulties she was admitted to The Bryn Mawr Hospital at 7:15 p.m. 
on Jan. 8, 1951. 


Fig. 1.—Barium meal outlining hiatal hernia (black arrows) and gastric ulcer (white arrow). 
The fetal parts may be seen below the stomach. 


On admission there was moderate epigastric tenderness, the uterus was enlarged to 
the size of a term pregnancy, vertex presentation, right occipitoanterior, fetal heartbeat in 
the right lower quadrant 144 per minute. On rectal examination, the presenting part was 
floating and the cervix was elongated and fairly firm. Temperature was 98.2° F., pulse 90, 
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respirations 20. Urinalysis was negative throughout and the blood count was 3.0 million 
red blood cells, 10 Gm. hemoglobin, and 9,300 white blood cells, with 89 per cent polymorpho- 
nuclear leucocytes. Total serum protein was 6.5 Gm. per cent. She was given phenobarbital 
sodium, 3 grains and atropine sulfate, 1/150 grain, by hypodermic at once. 

The next day (Jan. 9, 1951) she received 1,000 c.c. 10 per cent glucose, 500 ¢.c. plasma, 
and 525 c.c. whole citrated blood intravenously, and Betalin, 2 ¢.c. by hypodermic. She was 
given 1 grain phenobarbital sodium and 1/300 grain atropine sulfate, hypodermically three 
times a day, and 1 dram Amphogel every 3 hours to relieve the epigastric burning sensation. 
At 9:00 P.M. she became nauseated and vomited 200 c.c. of bloody coffee-ground material. 
She was given 3 grains of phenobarbital sodium by hypodermic at once and this dose was 
repeated at 11:30 P.M. Rectal examination at this time showed no change in the station 
of the presenting part and no appreciable softening of the cervix. 

On Jan. 10, 1951, the patient had considerable epigastric burning and nausea and she 
vomited a moderate amount of green-yellow material. There was no bloody vomitus. She 
was given 1 dram of Amphogel in an ounce of water every 2 hours by mouth, and 1,500 c.c. of 
10 per cent glucose and 550 c.c. of whole citrated blood intravenously. Rectal and abdominal 
examination was essentially the same as it had been on the previous day. 

On Jan. 11, 1951, a vaginal examination was performed in the morning. At this time 
there was beginning engagement of the presenting part and the cervix had softened consider- 
ably. The membranes were ruptured artifically at 9:37 A.M. and at 10:10 a.m. 400 c.c. of 
physiological salt solution containing 4 minims of Pitocin was started intravenously. Active 
labor started almost immediately and proceeded very rapidly. The Pitocin was discontinued 
at 12:10 p.m. During the course of labor Demerol Hydrochloride, 50 mg., and scopolamine 
hydrobromide, 1/150 grain, were given by hypodermic. At 1:44 P.M., under gas-ether-oxgyen 
anesthesia, the patient was delivered spontaneously of a normal living 8 pound, 5 ounce, 
baby boy, after a right mediolateral episiotomy. Intravenous Ergotrate, 1/320 grain, was 
given hypodermically as the baby’s head was being born and the complete placenta was 
expressed at 1:47 P.M. Repair of the episiotomy and perineorrhaphy was done without un- 
toward incident. Upon the completion of the delivery, 1,000 ¢.c. of 10 per cent glucose were 
given intravenously. 

The first day post partum intravenous glucose was continued and hourly oral feelings 
were begun. From the obstetrical point of view the patient’s course was entirely uneventful. 
Her diet was slowly increased and she was discharged from the hospital in good condition on 
Jan. 20, 1951. 

When last seen in the office, on April 23, 1951, no epigastric tenderness was elicited on 
abdominal examination. Pelvic examination revealed a well-involuted uterus. Upper intestinal 
x-ray study had been done the latter part of January and showed no evidence of ulcer.. The 
patient was still on a very restricted ulcer diet and was receiving Banthine and Maaloy. 

Comment.—A case is reported of a patient with an intrauterine pregnancy complicated 
by a hiatal hernia containing a gastric ulcer. Conservative treatment was satisfactory until 
about one week before the estimated date of confinement when hospitalization was necessitated 
because of increasing nausea and epigastric distress. Shortly after admission, hematemesis 
occurred and a vigorous medical regimen was instituted. A few days later, when the cervix 
was deemed ‘‘favorable’’ on sterile vaginal examination, successful induction of labor was 
accomplished by artificial rupture of the membranes and intravenous Pitocin. Delivery was 
performed without difficulty. Cesarean section was not considered because the patient had 
had a previous vaginal delivery of a 9 pound, 11 ounce, baby, she was near term, and her 
general condition was being controlled by proper medical measures. If there had been any 
evidence of cephalopelvie disproportion, if labor could not have been induced satisfactorily or 
had not proceeded satisfactorily, of course delivery by the abdominal route would have been 
considered. 

The possibility of hiatal hernia must be remembered during pregnancy whenever epigastric 
symptoms (nausea, epigastric soreness, excessive feeling of fullness after meals, ‘‘heartburn,’’ 
etc.) persist after the second trimester of pregnancy. Failure to gain weight adequately in 
association with gastric symptoms should make one suspicious of hiatal hernia. Putney 
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has emphasized the symptom of ‘‘food fear,’’ since the patient fears the initation of an 
attack of epigastric discomfort. I believe that there are many undiagnosed cases of hiatal 
hernia, possibly with associated ulcers, which occur during pregnancy which are overlooked 
because of the assumption that nausea and epigastric distress are relatively normal findings 
at any time during pregnancy. It is only by keeping the possibility of hiatal hernia in mind 
and taking indicated upper gastrointestinal x-rays that the diagnosis can be made and the 
proper care given. 
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A MODIFIED OUTLET FORCEPS 


CapTaIN WILLIAM PETERSON, MEpICAL Corps, UNITED STATES 
AiR ForcE, WIESBADEN, GERMANY 


i” AN effort to try to find a type of outlet forceps that would be equally useful regardless 
of whether the occiput is in the anterior, posterior, or transverse position, a thorough 
search has been made of German surgical catalogues, for apparently no such forceps is 
available on the American market. Desired is a forceps that would do away with the some- 
times difficult Scanzoni maneuver for posterior positions, be useful when the occiput is in the 
transverse position, as is sometimes seen with spinal anesthesia, and yet be less bulky than 
the large Kielland forceps. This forceps should be as readily applied in the anterior positions 
as the small Simpson’s and with the advantage of its fixed lock in securing correct application. 

Upon failure to find anything filling the above description, a forceps is here presented, 
combining the best features of the Simpson and Kielland, plus a few modifications, with the 
over-all length not exceeding 12 inches. 


Fig. 1. 


The accompanying diagram of these blades is drawn to scale. 


The fixed lock might seemingly present a disadvantage when the forceps is applied to a 
transverse position of the occiput if the head is not in perfect synclitism. This, however, is 
not the case since the wide flattened shank of one blade is easily caught by the lock of the 
other, thus allowing adjustment of the blades in an advantageous position. Rapid rotation 
and synclitism can then be obtained. At this time the blades automatically look together to 
fill the one requirement usually answered by the sliding lock of the Kielland forceps. 


Delivery of posteriors is simpler with the proposed forceps than with one with a pelvic 
curve. Rotation does not have to be performed by describing a wide circle nor do the blades 
have to be reapplied before delivering the head. The wider handle allows easier rotation 
than can be accomplished with the thinner handle of the Kielland. The short handles and 
shanks prove advantageous by permitting but one hand to control the caput easily and com- 
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pletely. The other hand is therefore free to perform an episiotomy at the proper moment and 
to deliver the caput by Ritgen’s maneuver without removing the blades. The absence of the 
pelvic curve allows delivery of the caput without sweeping the handles of the forceps over 
the symphysis pubis. 


132 inches 


7.6 inches 


Fig. 2. 


The proposed forceps is more than a theoretical suggestion. It has been used in over 
100 outlet deliveries with complete success and is believed to provide a valuable addition to 
the obstetrician’s armamentarium. 


Department of Reviews and Abstracts 


Selected Abstracts 


Gynecologic Operations 


Griinberger, V.: Palliative Surgery for Primary Carcinoma of the Ovary, Wien. Klin. 
Wehnschr. 62: 327, 1950. 


Carcinoma of the ovary, in most cases, is unrecognized because of the lack of symp- 
toms until it is too late. The percentage of ovarian carcinoma is less than that of car- 
cinoma of the cervix, and the literature is so meager as to be of little value, and only 
a generalized discussion of cases can be made. All cases of carcinoma of the ovary can 
be divided into three categories: (1) operable cases, where the lesion is found incidentally 
to other surgery, and the diagnosis can be confirmed microscopically; (2) partially oper- 
able cases, where some part of the carcinoma is removed but some is left; and (3) 
advanced, inoperable cases. The type of therapy is also open to discussion, as well as 
the kind and amount of surgery. In a four-year study, 184 cases of ovarian carcinoma 
were studied. Of these, 154 were primary in the ovary. One-third of these patients 
underwent radical surgery, with about 50 per cent complete recovery. A second third 
were operated upon palliatively, with only 6 per cent recovery. 

L. B. WINKELSTEIN 


Labor, Complications 


Ingerslev, Mogens: Brow Presentation. A Series From Three Obstetric Units, Acta obst. 
et gynec. Scandinav. 30: 278, 1951. 


Two hundred instances of brow presentation treated at the Rigshospital in Copen- 
hagen from 1910 to 1947 are reviewed. The over-all incidence of this complication was 
1:1,000, with a tendency for some increase in frequency with increased parity. Possible 
etiological factors noted were flabby abdominal wall, myomatous uterus, fetal malforma- 
tion, cephalopelvic disproportion, and umbilical cord looped around the fetal neck. The 
fetal head characteristically remained high during the first stage of labor, and was 
usually delivered with the occiput posterior. The average duration of labor was con- 
siderably increased over the normal, being 37.3 hours in primigravidas and 20.8 hours 
in multigravidas. A well-defined uterine inertia syndrome occurred in 27 per cent of the 
patients. Fetal prognosis was adversely affected by spontaneous rupture of the mem- 
branes prior to the onset of labor; this occurred in 28.4 per cent of primigravidas and 
16.4 per cent of multigravidas, and tended to be followed by prolapse of the umbilical 
cord or by prolonged labor with amnionitis. Morbid puerperia occurred in 37 per cent 
of the patients. The most commonly encountered maternal injuries were perineal tears, 
Diihrssen’s incisions, spontaneous cervical tears, and uterine rupture. The fetuses sus- 
tained intracranial hemorrhages due to tentorial tears in 5 per cent of the cases; other 
fetal injuries included skull fracture, pressure necrosis, and operative destruction follow- 
ing craniotomy. Mechanical difficulties at the pelvic inlet occurred in 17.5 per cent of 
the patients; yet only slightly more than half of these patients had any measurable pelvic 
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contraction. There was no instance of unequivocal outlet dystocia. Fetal distress, present 
in some form in 32.5 per cent of these deliveries, constituted the most frequently recorded 
complication of brow presentation. The dangers of active vaginal interference on this 
indication with the head high in the pelvis were often demonstrated. 

The management of brow presentation in this series was by no means uniform. 
Conversion to vertex, attempted in 27 patients with 6 instances of success, was always 
dangerous and rarely helpful. Conversion to face was an easier and safer maneuver, 
successful in 19 out of 33 patients. Internal podalic version, done in 16 per cent of these . 
women, could not be performed when the membranes had been long ruptured, and was, 
of course, contraindicated in the frequently suspected presence of any degree of cephalo- 
pelvic disproportion. Forceps operations were done in 32.5 per cent of the patients when 
the classical indications were present. Four per cent of the women were delivered by 
cesarean section, all of which operations were performed on obstetric indication other 
than the brow presentation. Craniotomy was done in 12.5 per cent of the patients, seven 
times on the living fetus. 

Spontaneous delivery occurred in 39.5 per cent of these cases. The maternal mor- 
tality was 2 per cent, all four deaths following peritonitis consequent to laparotomy 
dictated by uterine rupture. The uncorrected fetal mortality was 33 per cent, with twice 
as many fetal deaths following operative interference as following spontaneous delivery. 
Mechanical difficulties were frequent and serious when the fetal weight exceeded 3,500 
grams. 


DoueLas M. HAYNES 


Labor 


Simon, L.: Posterior Pituitary Extract in Uterine Inertia, Acta obst. et gynec. Scandinav. 
30: 216, 1951. 


In order to study the usefulness of posterior pituitary extract (Pituitrin) in the 
management of primary and secondary uterine inertia, the author separated patients seen 
at the Women’s Clinic of Norrképing Hospital (Sweden) from 1933 to 1936 into two 
groups. The first group consisted of parturients who were given intrapartum injections 
of Pituitrin whenever there existed obstetric indication for stimulation of labor, this 
indication being almost exclusively that of either primary or secondary uterine inertia. 
The patients making up the second group were parturients none of whom was ever given 
Pituitrin injections on any indication whatever. In a separate series, studied during the 
period 1937 to 1947, Pituitrin was administered routinely when uterine inertia was present. 

In all, 3,563 women were given intrapartum injections of Pituitrin. The author’s 
dosage schedule was as follows: an initial dose of from 0.6 to 1.0 international unit 
(0.1 ¢e.c. Pituitrin per I.U.) was administered on obstetric indication, and the effect care- 
fully observed. If the contractions appeared to be excessively powerful, morphinization 
was instituted; true tetanic uterine contraction was not observed in the series, but prepara- 
tions for treating such an eventuality by the administration of a general anesthetic were 
made routinely. Subsequent doses were administered only after the preceding dose had 
worn off, and never at less than 45-minute intervals. The maximum dose administered to 
any patient was 3 I.U. Care was taken never to administer Pituitrin stimulation to any 
patient suffering from exhaustion following prolonged ineffectual labor until sufficient 
rest had been secured by means of a period of heavy sedation. 

In the analysis of his data, the author finds that, in cases of primary uterine inertia, 
the measures described shortened the average duration of labor as determined by the 
control series by about 10 hours. No maternal death could be directly ascribed to cne 
use of the drug; and the fetal mortality was actually higher in the control group (5 fetal 
deaths) than in the Pituitrin-treated group (3 fetal deaths). The Pituitrin-treated group, 
which comprised 20 per cent of 17,000 women in the second series, had an uncorrected 
maternal mortality of 0.9 per thousand, as compared with the maternal mortality rate 
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of the entire clinic for the period 1937-1947, which was 1.31 per thousand, or somewhat 
lower than the Swedish national average, in spite of the fact that the clinic treated a 
relatively large proportion of pathological cases. The most serious complicating sequelae 
noted in the Pituitrin-treated cases were four major cervical tears; these were successfully 
repaired, and all mothers and babies survived. 


Th author lists contraindications to the intrapartum use of Pituitrin as follows: 
cephalopelvic disproportion, severe toxemia of pregnancy, high parity with history of 
previous difficult delivery, previous section or hysterotomy, certain maternal diseases 
(such as cardiac decompensation), and maternal exhaustion (temporary contraindication 
only). 

Dovetas M. HAYNES 


Menstruation 
Seims, K. J.: The Use of Prostigmine in Amenorrhea, Med. Klin. 39: 1247, 1950. 


The author has made a comprehensive theoretical study as to the various factors 
of the cause of menstruation, and the possible role of Prostigmine in producing uterine 
bleeding. He concludes that the actual flow of blood occurs as the end result of a reaction 
between the various sex and pituitary hormones and the vegetative nervous system. 
Thus, when cyclical bleeding is delayed, and is stimulated by the intramuscular injection 
of Prostigmine, the Prostigmine acts upon the neurovegetative junction to produce the 
bleeding. The author has investigated groups of women with short periods of amenorrhea 
(1 to 6 months), and also groups of women with longer periods of amenorrhea (6 months 
to 2 years), as well as a group of women in whom the Prostigmine injections were used 
as a test for pregnancy. His conclusions are that the dependability of the reaction is 
inversely proportional to the length of time that the amenorrhea has existed. He also 
does not believe that Prostigmine injection is a reliable or useful test for pregnancy. 

L. B. WINKELSTEIN 


Miscellaneous 


Diczfalusy, E., and Westman, A.: Use of the Swedish Male Toad (Bufo bufo) in the 
Diagnosis of Pregnancy, Acta obst. et gynec. Scandinav. 30: 308, 1951. 


Eight hundred fifteen pregnancy tests were performed with the Swedish male toad 
(Bufo bufo) as a test animal. The technique employed, which closely paralleled that of 
Galli Mainini, was as follows: After preliminary control examination of the urine of a 
test animal, 3 to 5 ml. of the first morning specimen of urine to be tested were injected 
into the dorsal lymph sac. The toad was then subjectel to urine examination at intervals 
of three and four and one-half hours after injection. A positive reaction was signalized 
by the appearance in the urine of viable spermatozoa. These animals could be used 
repeatedly if one week’s rest were allowed between tests. In connection with this study, 
the authors compared the sensitivities of rabbits and toads to the international standard 
chorionic gonadotrophin preparation, and found that the toads required 50 I.U. for a 
positive reaction in 100 per cent of the cases, as compared with 10 I.U. for the rabbits. 


Among 328 positive toad tests, three false positive tests were encountered as con- 
trolled by the clinical outcome; and false negative reactions were observed in 84 out of 
487 negative tests. It is suggested that the disadvantage of this high incidence of false 
negative reactions might be reduced by concentrating the chorionic gonadotrophin by 
means of alcohol precipitation, or by repeating the easily and conveniently performed 
test in one week, when the physiologically expected increase in chorionic gonadotrophin 
titer would be sufficient to correct false negative errors. 


Dovuetas M. HayNES 
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Newborn 


Levine, Edna Simon: Psychoeducational Study of Children Born Deaf Following Maternal 
Rubella in Pregnancy, Am. J. Dis. Child. 81: 627, 1951. 


During the period 1939 to 1941, a series of observations was made by Dr. N. McAlister 
Gregg, of Australia, which has proved to be a new landmark in the investigation of con- 
genital defects in infants. These observations concerned an entirely new variety of con- 
genital cataract of dense nuclear type occurring in babies and differing from any of the 
previously reported morphological types both in appearance and in developmental opacity. 
The study consisted of 78 such cases. The disease had been diagnosed as rubella. C. Swan 
and his co-workers, in 1942, definitely established that rubella was the causative agent. 


The main conclusions have been derived largely from Swan’s investigations and are 
(1) that the commonest congenital defects found in infants of mothers with rubella 
during pregnancy are microcephaly, ocular abnormalities, defective hearing, and heart 
lesions; (2) that if such infection is contracted by the mother during the first two months 
of pregnancy, the chances of the child being born with congenital abnormalities are about 
100 per cent; if during the third month, the chances of congenital defect fall to about 
60 per cent; if during the fourth month, to about 50 per cent, and after this, the chances 
of congenital defect are extremely small; and (3) that no infectious disease occurring 
during pregnancy other than rubella serves as antecedent of the congenital defect described 
in his investigations. 


The authors of this essay, in order to establish the association between congenital 
deafness and maternal rubella, studied 16 such children at the Lexington School for the 
Deaf, a residential school for such children in New York City, during the period 1946 to 
1948. 


The periods of pregnancy during which rubella was contracted by the respective mothers 
of these children were stated by them to be as follows: first month in one case, second 
month in four cases, and third month in eleven cases. In each case the diagnosis of rubella 
had been made by a physician. 


All but three children had one defect or more in addition to deafness. 


In regard to behavior, 13 of the 16 children behaved much the same as their deaf 
peers, except for their greater tendency to hyperactivity, tenseness, and low stimulus 
threshold. In the other three children, however, the behavior was strongly suggestive of 
brain damage or disease, combining infantile characteristics, defective mentality, in- 
appropriate responsiveness, and queer motor mannerisms. 


The author states that the association between congenital defects and maternal rubella 
during pregnancy should be given wide publicity in order that parents and children both 
may be protected against this relatively mild illness. It might be well to add that the 
obstetrician should ponder these facts also. 

JAMES P. MARR 


Editorial: Neonatal Jaundice and Antibodies, Brit. M. J. 1: 1250, 1951. 


Icterus gravis resulting from isoimmunization against Rh, A, or B factors, is well 
known. Physiological jaundice occurs in nearly 50 per cent of newborns and is usually 
ascribed to functional immaturity of the liver. Similarity between the two conditions 
has caused several workers to consider whether physiological jaundice might also be a mild 
result of isoimmunization against blood group factors. Wiener finds no such correlations 
when ABO or Rh factors are considered. Other known blood groups should be investigated 
and the possibility of unknowns considered. Wiener postulates that the responsibility 
may lie with maternal ‘‘cold auto-antibodies.’’ It is doubtful whether it is wise to accord 
them the full status of antibodies. 

JOHN T. COLE 
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Cross, K. W., and Roberts, P. W.: Asphyxia Neonatorum Treated by Electrical Stimulation 
of the Phrenic Nerve, Brit. M. J. 1: 1043, 1951. 


The authors report their interest in an old method of artificial respiration. They 
describe in some detail the apparatus and electrical requirements they employed in ac- 
complishing cyclic stimulation of the phrenic nerve. 

With external electrodes carefully placed, they were able to stimulate the diaphragm; 
the most effective contractions and thus the more effective inspiration were created by 
bilateral stimulation. As a prerequisite to their method, the authors insisted on the 
clearest airway possible, and usually while stimulation was in progress oxygen was being 
administered. 

Since the physical setup under which they worked was not considered ideal, the 
authors are careful to point out that the results they obtained did not make it possible 
to deduce whether neonatal morbidity or mortality would be affected in a statistically 
significant fashion. They do feel that it is urgently required that a comparison be deter- 
mined in a center where variables might be better controlled. 

The infants treated were loosely classified as (1) slightly ill—moderate but diminished 
muscle tone and some cyanosis; (2) moderately ill—no muscle tone, deeply cyanosed; and 
(3) severely ill—no muscle tone, no respirations at all, relaxation of sphincters, and white 
asphyxia. The total number of infants treated was 29, of whom 25 recovered. The 14 
in group one and 6 in group two all recovered. Nine infants were considered to be in 
group three and 5 recovered. It was observed that a relationship existed between the 
sickness of the baby and the current required for stimulation; higher currents were neces- 
sary for the seriously ill. It was felt that this was probably due to the degree of oxy- 
genation of the tissues. Where this method of resuscitation alone was used but proved 
unsuccessful, autopsy findings indicated that this method was capable of expanding the 
lungs. Although in this respect the method does not differ from other techniques, there 
cannot be the danger of pulmonary emphysema or distention of the stomach which might 
be present with positive pressure methods. The authors failed to find any ill effects 
attributable to their method, or any other abnormalities which may result from the 
survival of a severely cyanosed infant. 

JOHN T. COLE 


Cohen, Philip, Schneck, Herman, and Dubow, Emanuel: Prenatal Multiple Immunization, 
J. Pediat. 38: 696, 1951. 


Whooping cough and diphtheria remain the two most important preventable con- 
tagious diseases of infancy. During the first two years of life, the former disease is still 
the cause of more deaths than measles, diphtheria, poliomyelitis, and scarlet fever 
combined. 

This study was conducted by the authors at the Beth Israel Hospital, New York 
City. A group of unselected women patients from the prenatal clinic were Schick tested 
on admission to the clinic. Immunization procedures were carried out on these women 
in the last trimester of pregnancy. Schick-positive mothers were immunized against both 
diphtheria and whooping cough, Schick-negative mothers against whooping cough alone. 
Certain patients of both groups were inoculated with a single injection of influenza 
vaccine. 

When women were immunized in the last trimester of pregnancy with multiple 
vaccines, 80 per cent or more of them responded with high titers of antibodies protecting 
against diphtheria, pertussis, tetanus, and influenza. 

These protective titers were quantitatively passively transferred to the newborn 
babies in whom they persisted for a period of three months or more. 

Active immunization should follow at 3 to 4 months of age, when passive immunity 
has been lost, and when mechanisms for establishment of active immunity function more 
efficiently than at an earlier age. 

JAMES P, MARR 
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Puerperium 


Dean, R. F. A.: Significance of Haemoglobin Level in the Puerperium, Brit. M. J. 1: 
567, 1950. 


The author analyzes the results of 1,500 hemoglobin determinations carried out on the 
seventh day after delivery at the Landesfrauenklinik, in Wuppertal. The Sahli method was 
used (100 per cent equals 14 grams). He concludes that: (1) The fifth day breast milk 
yield was not related to the mean percentage of hemoglobin, nor did large postpartum hem- 
orrhages affect lactation on the fifth to eighth days. (2) There was no correlation between 
the size of the child and the hemoglobin level of the mother. (3) The mean hemoglobin level 
was not related to the patient’s age. In addition, multiparas who gave birth to female infants 
had slightly higher hemoglobin levels than primiparas bearing male infants. JOHN T. COLE 


Radiation 


Guilhem, P., Baux, R., Fournie, J., and Paille, J.: Radiological Exploration of the Pelvic 
Veins in the Female, Gynéc. et obst. 49: 432, 1950. 


The authors, working at the Obstetrical Clinic of Toulouse Medical School, described 
several unique methods for studying the pelvic veins of the female pelvis, in living patients, 
by specialized roentgenographic techniques. After considerable work upon cadavers they 
finally developed a technique of injecting radiopaque (Diodonne, 50 per cent solution) 
liquids into the corpus cavernosum and into the spongy areas of the pelvic bones with trans- 
osseous injections. 


They report their findings upon 52 separate phlebographies of the female pelvis. In- 
jection into the right pubic bone showed the obturator venous supply to be great, the con- 
fluence of the internal and external iliac veins showed well, as did several presacral veins 
before emerging into the hypogastric venous trunk. Injection of the left pubic ramus re- 
vealed the same findings except that the smaller veins on the left are less well defined and 
there was no presacral or obturator plexus. 


Injection of the ischial tuberosities, trochanters, iliac crests and sacrum all gave sharp 
phlebographs which are well described in the article. The authors believe that pelvic 
phlebography is harmless and readily useful. They believe their methods may be subse- 
quently useful not only for anatomical studies in the living but also eventually may be ap- 
plicable as obstetrical and surgical diagnostic aids. Nine photographs of their phlebographs 
are included in the article. CLAIR E. FOLSOME 


Sterility, Fertility 


Hanson, F. M., and Rock, John: Artificial Insemination With Husband’s Sperm, Fertility 
and Sterility 2: 62, 1951. 


The authors have reported their results with an improved method of artificial insemina- 
tion. The method consists of using either a cervical cap or a stem pessary (Thomas type) 
to insure prolonged contact of sperm concentrate with the cervical canal and thus prevent 
backflow. 


Two series are reported for comparison. In both, sperm concentrates washed in Locke’s 
solution were used, and the husband was the donor. The common methods of intrauterine, 
intracervical, and intravaginal placement were utilized. In the first series, 1942-1948 (no 
cap or pessary employed) 92 women were inseminated, on an average of about four insemina- 
tions per patient and there were 7 successes with 4 of the 7 pregnancies going to term. The 
authors, in reviewing this series in retrospect, found only 63 of the 92 women were potentially 
fertile at the time of insemination. They therefore achieved an 11.1 per cent success. 


This series is contrasted with a later group in which the cervical cap and/or pessary were 
used to stem the back flow of semen once it was injected. There were 42 patients in this group 


= 
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out of which 28 were inseminated during the theoretically fertile phase with 3 successes, a 
percentage of 10.7. 

Although there does not seem to be any significant difference between the two series the 
authors found that this method was at least better than normal coitus as determined by com- 
paring postinsemination tests of cervical mucus with postcoital tests. The highly successful 
results of Whitelaw (a,conception rate of 44 per cent) in 32 women using the cervical cap 
method with husband donors could not be achieved. Perhaps Guttmacher’s opinion (which the 
authors quote) that ‘‘the attempt to give spermatozoa a three-inch boost on a six-inch journey 
is of little value,’’ is still open to further corroboration. EUGENE N. SCADRON 


Moricard, F.: Problems Relating to the Study of Spermigration and Fertilization in Hu- 
man Sterility, Bull. assoc. d. gynéc. et obst. de langue frang. 2: 501, 1950. 


In a paper presented in November, 1950, before the Royal Belgian Society of Gyne- 
ecology and Obstetrics, Mme. F. Moricard reports her observations on 242 sterile couples 
studied at the Sterility Center of the Gynecology Clinic of Broca Hospital, Paris. She reports 
78 pregnancies, or 32 per cent, success from this group. These successful conceptions occurred 
among the 95 patients of the series of 242 women who exhibited evidence of apparently nor- 
mal tubal patency. 

In the clinic Mme. Moricard studies systematically the following factors: a correlation 
of the cervical mucus changes with the body temperature and, at times, with a parallel study 
of the vaginal cells; the status of tubal patency or nonpatency with both kymographic tracings 
and after Lipiodol studies under x-ray; the manner of activity of sperm ascent in cervical 
mucus after coitus, and the endocrine status by endometrial biopsy. 

In general Moricard found three factors dominant in the so-called functional sterility 
cases. The feminine factor as evaluated by a minute study of the endometria revealed that 
in 154 women, 63.3 per cent of the series, there were normal postovulatory findings. Fifty- 
one women in this group became pregnant. Twenty-nine of these 51 patients became preg- 
nant with nonendocrine therapy. The percentage success, with the exclusion of these 29 cases, 
or in the remaining 125 cases so studied, was 24.6 per cent. In 44 cases, 18 per cent, the 
author found endometria exhibiting malformed spiral arterioles, scant glycogen, and incom- 
pletely differentiated columnar cells. A series of treatments with serum gonadotropins, 2,000 
to 4,000 I.U., in this series yielded 8 pregnancies. In 5 instances, in which there was associ- 
ated an oligospermia with the above endometrial findings, it was possible to obtain 2 preg- 
nancies with combined artificial insemination and gonadotropic therapy. 

In 28 cases, 11.5 per cent, there were found abnormal anovulatory types of endometria. 
Most of these patients were more than 30 years of age. Among a small subseries of 6 pa- 
tients in this group, between 30 and 40 years of age, the author obtained 5 successful preg- 
nancies using as therapy monthly intravenous injections of 3,000 I.U. of serum gonadotropins. 
In 16 cases, 6.5 per cent, there was some uterine atrophy. In 8 patients of this group, treated 
with 40 to 60 mg. estradiol benzoate monthly, 6 women ultimately became pregnant. 

The second general factor was concerned with the masculine side of the sterility. The 
reduction of methylene blue by sperm was used as one evaluation. Among 276 specimens 
examined, and the great majority of specimens reduced the methylene blue in serum in less 
than 40 minutes. It was from these series that the successful fertilizations were obtained. 
No pregnancy was achieved from husbands whose spermatic fluid took more than 40 min- 
utes to reduce the methylene blue. The test is described in detail in the article. Evidently 
the speed of the test is dependent upon the number of spermatozoa in the specimen. 

The couple factors of sterility were found in 198 marital partners. In 71 couples thick 
viscid mucus was found several hours after coitus. In 51 cases there were large numbers of 
motile sperm while in 40 cases the sperm were less motile or nonmotile. In 19 of these 40 
women the husband’s sperm were artificially inseminated, i.e., in 10 per cent of this sub- 
series. The author does not do inseminations in women less than 40 years of age. She em- 
ployed 10 mg. of hyaluronidase with each intracervical insemination. The author obtained 
45 per cent success from insemination of the husband’s sperm in these 19 well-selected cases. 
Four figures accompany the article. CLAIR E, FOLSOME 
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Palmer, M. R.: Preliminary Note Upon the Employment of Large and Small Doses of 
Gonadotrophins in Sterility, Bull. assoc. d. gynéc. et obst de langue frang. 2: 229, 1951. 


Palmer, of Paris, reports on the use of small and large doses of gonadotrophins in 
sterility treatment. He notes successful pregnancy in two women, giving evidence of habitual 
and premature regression of the corpus luteum, who received hypodermically a single dosage 
of 10,000 U. of chorionic gonadotropin on the twentieth day of the cycle. 


On the masculine side, Palmer observes the skepticism on the use of gonadotropins by 
United States physicians in their treatment of selected cases of male sterility. He employed 
three injections, each 5,000 U., of Rousel’s serum gonadotrophin, given three days apart. In 
four cases Palmer obtained extremely encouraging results in two males exhibiting rather 
severe grades of oligospermia and asthenospermia and no results in two other cases, one 
evidencing an azoospermia and the other, severe oligospermia. CLAIR E. FOLSOME 


Goulart de Andrade, C., and Campos da Paz Filho, A.: Diagnostic Routine in Sterility 
Studies in the Sterility Clinic of a Government Hospital, Gynéc. pratique 1: 189, 1950. 


The authors, at a meeting of the Brazilian Sterility Society on Jan. 22, 1949, review in 
considerable detail the methods used by them as routine diagnostic measures in the study of 
human sterility in the Gynecology Clinic of the ‘‘Servidores do Estado’’ hospital 


They divide their routine studies into four steps. Step I includes the history, physical 
and gynecological examination including pH determinations, bacteriological study of the 
urethral and lower genital tract flora and the determination of Meaker’s uterine index. Step 
II considers the following points, if irritation factors are excluded in Step I: sperm exam- 
ination, blood grouping and blood examination of the couple (serology, blood count, sedi- 
mentation, cholesterol), urine analysis, basal metabolism rate, and a check for foci of infec- 
tion. 


Step III includes a Rubin test, hysterosalpingography, Huhner test (2 to 5 hours after 
coitus), vaginal smears, endometrial biopsy, pregnandiol determination (between twenty- 
second and twenty-fifth days of cycle), and instructions on use of basal body temperature. 
In this Step III the couple is also seen by the Neuropsychiatric Department to evaluate their 
psychological factors. 


Step IV is termed the Complementary Examination phase. In selected cases special 
endocrine examinations are done (urinary determinations of estrogens, gonadotropins, and 
17-ketosteroids) and any other specialized diagnostic procedure. 


The article is well written, illustrated with 7 figures, and indicates excellent organiza- 


tion of the usual routine for a sterility clinic. CLAIR E, FoLusoMe 
Tubal Insufflation 
White, Margaret Moore: False Diagnosis of Patency of Fallopian Tubes, Brit. M. J. 1: 
336, 1951. 


The author presents 6 case histories in detail and an addendum concerning 4 other 
patients in whom a false diagnosis of tubal patency was made by insufflation with carbon 
dioxide. In all 10 patients, tubal occlusion was illustrated by hysterosalpinogram. The au- 
thor’s explanation for these mistaken diagnoses is that gas bubbling through a hydrosalpinx 
may give the characteristic sound associated with tubal patency. Further, shoulder pain may 
or may not occur with patent tubes, depending upon the amount of gas introduced, but defi- 
nitely may occur with occluded tubes, as the gas may diffuse through the tube wall. The 
implication is that hysterosalpingogram is the method of choice for accurate diagnosis of 
tubal occlusion. WILLIAM P. GIVEN 
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Vaginal Infections 


Waskovit, Pierre: Contribution to the Study of Monila Albicans and Its Localized Vulvo- 
vaginal Pathology, Doctoral Thesis printed by La Société du ‘‘Petit Marseillas,’’ 
Cours du Vieux-Port 15, Marseilles, France, 1935, 96 pages. 


The author, working with Drs. Vayssiere, Rouslacroix, and Joyeux at the University of 
Aix-Marseille, contributes a well-organized summary upon the subject of monilial vulvo- 
vaginitis as a doctoral thesis. The study was under the personal direction of Dr. Vayssiere. 

The first 60 pages are devoted to a history of this organism, its laboratory evaluations, 
and culture methods. The next 6 pages are given to animal inoculation studies and the re- 
maining 30 pages to a clinical evaluation. On the clinical side Waskovit found Monilia in 37 
per cent of all pregnant women (57 cases in entire series) and in 16.5 per cent of nonpreg- 
nant women (number not given). In prengant women, exhibiting the usual irritation symp- 
toms, the author found that 90 per cent were infested with Monilia. It was interesting to 
note that in the husbands of infested women having no symptomatology he rarely found 
Monilia on or about the prepuce, whereas in husbands of pregnant women exhibiting symp- 
toms he was able to isolate Monilia in 20 per cent of the males from prepucial areas. 

Waskovit found the most effective treatment to be topical application of a 1:2,000 dilu- 
tion of a silver nitrate solution. 

The thesis is well documented, 20 figures are included, and the bibliography is quite 
extensive. CLAIR E, FOLSOME 


Item 


British Congress of Obstetrics and Gynecology 


The Thirteenth Congress will be held at the University of Leeds, in Leeds, England, 
July 8 to 11, 1952. Among the invited guest speakers is Dr. Albert H. Aldridge, of New York, 
the subject of whose address is ‘‘Stress Incontinence of Urine.’’ For further information, 
apply to the Hon. Secretary, Brian Jeaffreson, The Hospital for Women, Coventry Place, 
Leeds, England. ° 


ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 
SOCIETIES* 


(Appears in January, April, July, October) 


American Gynecological Society. (1876) President, Walter T. Dannreuther, New York. 
Secretary, John I. Brewer, 104 South Michigan Ave., Chicago, Ill. Next meeting, Hot 
Springs, Va., May 12, 13, and 14, 1952. 

American Association of Obtetricians, Gynecologists and Abdominal Surgeons. (1888) 
President, Leroy A. Calkins, Kansas City, Kan. Secretary, William F. Mengert, 2211 
Oak Lawn Ave., Dallas 4, Texas. Annual meeting Hot Springs, Va., September 11, 12, 
and 13, 1952. 

Central Association of Obstetricians and Gynecologists. (1929) President, Russell J. Moe, 
Duluth, Minn. Secretary-Treasurer, Harold L. Gainey, 116 8. Michigan Ave., Chicago 3, 
Til. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, E. D. 
Colvin, Atlanta, Ga. Secretary-Treasurer, John C. Burwell, Jr., 416 Jefferson Bldg., 
Greensboro, N. C. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Arthur B. Hunt, Rochester, Minn. 
Secretary, Bernard J. Hanley, 1930 Wilshire Blvd., Los Angeles, Calif. Annual meeting, 
Chicago, Ill., June 9-13, 1952. 

New York Obstetrical Society. (1863) President, Howard C. Taylor, Jr. Secretary, Charles 
M. McLane, 960 Park Ave., New York 28, N. Y. Second Tuesday, from October to 
May. 

Obstetrical Society of Philadelphia. (1868) President, James P. Lewis. Secretary, 
George A. Hahn, 255 S. 17th St., Philadelphia, Pa. First Thursday, from October to 
May. 

Chicago Veemacebiditiit Society. (1878) President, M. Edward Davis. Secretary, Edwin J. 
De Costa, 720 S. Michigan Ave., Chicago 3, Ill. Third Friday, from October to June, 
Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President, Stanley C. Hall. Secretary, Leslie 
Hughes Tisdall, 615 Third St., Brooklyn 15, N. Y. Third Wednesday, from October to 
May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 

The Obstetrical and Gynecological Society of Maryland. (1929) President, Emil Novak. 
Secretary-Treasurer, W. Drummond Katon, 11 E. Chase St., Baltimore 2, Md. Meets 
quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Joseph G. Crotty. Secretary, Robert R. 
nig 116 William Howard Taft Road, Cincinnati 19, Ohio. Third Thursday of each 
month. 

Louisville Obstetrical and Gynecological Society. President, J. B. Marshall. Secretary, 
David E. Booker, Louisville, Ky. Meetings fourth Monday of each month from Sep- 
tember to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, William Sharkey. Secretary- 
Treasurer, Jack W. Dowsett, 1020 S. W. Taylor St., Portland 5, Ore. Meetings last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, Eugene A. Conti. 
Secretary-Treaswrer, David Katz, 103 Century Bldg., Pittsburgh 22, Pa. Meetings, first 
Monday of each month, October to May. 

Obstetrical Society of Boston. (1861) President, Roy J. Heffernan. Secretary, Francis 
Rouillard, 1180 Beacon Street, Brookline, Mass. Third Tuesday, October to April, Har- 
vard Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E, G. 
Edgelow, Springfield, Mass. Recorder, Carmi R. Alden, 270 Commonwealth Ave., Boston 
16, Mass. Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Roy E. Fallas, Los 
Angeles, Calif. Secretary-Treasurer, Donald G. Tollefson, 511 South Bonnie Brae St., 
Los Angeles 5, Calif. 

Washington Gynecological Society. (1933) President, J. Bay Jacobs. Secretary, Allan 
E. King, 915 19 Street, N.W., Washington, D. C. Fourth Saturday, October, November, 
January, March, May. 


*Changes, omissions, and corrections should be addressed to the Editor of the JOURNAL. 
The number after the Society’s name is the year of founding. 
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New Orleans Obstetrical and Gynecological Society. (1924) President, Harry Meyer. 
Secretary, Abe Golden, 1430 Tulane Ave., New Orleans 12, La. Meetings held October, 
November, January, March, and May. 

St. Louis Gynecological Society. (1924) President, Paul Fletcher. Secretary, J. Russell 
Vaughan, 634 North Grand Blvd., St. Louis 3, Mo., Regular meetings second Thursday, 
October, December, February, and April. 

San Francisco Gynecological Society. (1929) President, Donald Dallas. Secretary, 
Donald W. de Carle, 2000 Van Ness Ave., San Francisco, Calif. Regular meetings 
held second Friday in month from October to April, University Club, San Francisco, 
or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, 8S. Foster Moore. 
Secretary-Treasurer, Carey Hiett, 603 College Avenue, Fort Worth 4, Texas. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, UO. W. Picard. Secretary, Carl F. 
Shelton, 910 David Broderick Tower, Detroit 26, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Gynecologists and Obstetricians. (1938) President, 
Nathan N. Cohen. Secretary, Merton C. Hatch, Medical Arts Bldg., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. (1940) President, W. N. Jones. 
Secretary, Herbert H. Thomas, 1005 South Twenty-first Street, Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 
Seattle Gynecological Society. (1941) President, Gerald Thomas. Secretary-Treasurer, 
Hugh Nuckols, Seattle, Wash. Meetings held on third Wednesday of each month, Wash- 

ington Athletic Club. 

Denver Gynecological and Obstetrical Society. (1942) President, Edward L. Harvey. Sec- 
retary-Treasurer, Jack M. Simmons, Jr., 804 Republic Bldg., Denver 2, Colo. eetings 
held first Monday of every month from October to May (inclusive). 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Thomas A. Leonard. 
Secretary-Treasurer, Alice D. Watts, 324 East Wisconsin Ave., Milwaukee, Wis. Meet- 
ings held in May and October. 

San Diego Gynecological Society. (1937) President, Jesse A. Rust, Jr. Secretary- 
Treasurer, Ralph L. Hoffman, 2111 Fifth Ave., San Diego 1, Calif. Meetings held on 
the last Friday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, W. H. Gilsdorf. 
Valley City. Secretary-Treasurer, C. B. Darner, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) ‘President, Henry C. Spalding. 
Secretary, Chester D. Bradley, 2914 West Avenue, Newport News, Va. Meetings held in 
April and October. 

Columbus Obstetric-Gynecologic Society. (1944) President, Allan C. Barnes. Secretary, 
Leonard B. Greentree, 350 East Broad St., Columbus, Ohio. Meetings held last Wednes- 
day of each month from September to May. 

Naussau Obstetrical Society. (1944) President, Robert S. Millen. Secretary-Treasurer, 
+ eg La Mariana, Williston Park, L. I., N. Y. Meetings, bimonthly from October to 

ay. 

Bronx Gynecological and Obstetrical Society. (1924) President, Milton D. Klein. Secre- 
tary. Alex Charlton, 1749 Grand Concourse, New York 53, N. Y. Meetings, fourth 
Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, E. Gerald Layton. Secretary- 
Treasurer, L. Bruce Donaldson, 805 Medical and Dental Bldg., Seattle 1, Wash. Next 
meeting to be held Sept. 8, 1951, Washington Athletic Club, Seattle. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Kenneth . Cox. 
Secretary, James E. Keeler, 4301 Main St., Kansas City, Mo. Meetings last Thurs- 
day, September, November, January, and March; first Thursday, May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, Gordon Rosenblum. 
Secretary-Treaswrer, A. N. Webb, 3130 W. 6th St., Los Angeles 5, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, F. Bayard 
Carter. Secretary, Richard L. Pearse, 604 W. Chapel Hill St., Durham, N. C. Meetings 
semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, H. B. Atlee. 
Secretary, K. M. Grant. Annual meeting, June, 1950. 

Akron Obstetrical and Gynecological Society. (1946) President, Alven M. Weil. Secretary- 
Treasurer, Robert M. DeWitt. Meetings held third Friday of January, April, July, and 
October, City Club of Akron, Ohio Bldg. 
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Minnesota Obstetrical and Gynecological Society. President, William F. Mercil. Secretary- 
Treasurer, Rodney F. Sturley, 350 Saint Peter St., St. Paul, Minn. Meetings held 
spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, John D. Milton. Sec- 
retary, Richard F. Stover, 701 duPont Bldg., Miami, Fla. Meetings, second Thurs- 
day in January, March, May, and November. 

Omaha Obstetrical and Gynecological Society. (1947) President, Ralph Luikhart. Sec- 
retary-Treasurer, Donald C. Vroman, 813 Medical Arts Bldg., Omaha 2, Neb. Meetings 
held third Wednesday in January, March, May, September, November. 

Oklahoma City Obstetrical and Gynecological Society. (1940) President, John W. Records. 
Secretary-Treasurer, Henry G. Bennett, Jr., 800 Northeast 13 Street, Oklahoma City 4. 

Cleveland Obstetrical and Gynecological Society. (1947) President, J. L. Reycraft. 
Secretary, G. Keith Folger, 10515 Carnegie Ave. Meetings on fourth Tuesday of 
September, November, January, March, and May at University Club, 3813 Euclid Ave., 
Cleveland 15, Ohio. 

New Jersey Obstetrical and Gynecological Society. (1947) President, Raymond T. Potter. 
Secretary, Felix H. Vann, 242 Engle St., Englewood, N. J. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1947) President, Herbert E. Bowles. 
Secretary, James T. S. Wong, 1415 Kalakaua Ave., Honolulu, T. H. Meetings third 
Monday of each month, Mabel Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Gerald Kinzel. Secretary- 
Treasurer, Theodore M. Bischoff, 529 Mayer Bldg., Portland 5, Ore. Meetings held on 
third Friday of each month from October to May. 

National Federation of Obstetric-Gynecologic Societies. (1945) President, Ralph E. Camp- 
ag Secretary, Woodard D. Beacham, 429 Hutchinson Memorial Bldg., New Orleans 

1a. 

Dayton Obstetrical and Gynecological Society. (1937) President, C. E. Mumma. Secre- 
tary, N. J. Thompson, 610 Harries Bldg., Dayton 2, Ohio. Meetings, third Wednesday 
monthly from September through June at the Van Cleve Hotel. 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, C. P. Hawkins. 
Secretary, Oran V. Prejean, 4317 Oak Lawn Ave., Dallas, Texas. Meetings in spring 
and fall. 

Queens Gynecological Society. (1948) President, James, V. Rizzi. Secretary, George 
Schaefer, 112-25 Queens Blvd., Forest Hills, N. Y. Meetings held second Wednesday in 
February, April, October, and December, at the Queens County Medical Society Bldg. 

Mississippi Association of Obstetricians and Gynecologists. (1947) President, John F. 
Lucas, Greenwood, Miss. Secretary-Treasurer, Claude G. Callender, 727 Carlisle St., 
Jackson 2, Miss. Meetings held semiannually. 

Florida Obstetric and Gynecologic Society. (1948) President, Robert G. Spicer. Secretary- 
Treasurer, Dorothy D. Brame, 1235 Kuhl Ave., Orlando, Fla. Next annual meeting, 
April, 1951, at Hollywood, Fla. 

South Carolina Obstetrical and Gynecological Society. (1946) President, John M. Fleming. 
Secretary-Treasurer, Frank B. C. Geibel, 1517 Hampton St., Columbia 1, 8. C. Meetings 
held in spring and fall. 

Buffalo Obstetrical and Gynecological Society. (1946) President, Milton G. Potter. Secre- 
tary, Harry G. LaForge, 957 Delaware Ave., Buffalo, N. Y. Meetings held on the first 
Tuesday of October through May at the Saturn Club. 

El Paso Gynecological Society. (1948) President, C. C. Boehler. Secretary-Treasurer, 
Robert J. Cardwell, 414 Banner Bldg., El Paso, Texas. 

Kentucky Obstetrical and Gynecological Society. (1947) President, Clyde Sparks, Ashland, 
Ky. Secretary-Treasurer, J. B. Marshall, Louisville, Ky. 

Indianapolis Obstetrical and Gynecological Society. (1947) President, Gerald W. Gustafson. 
Secretary-Treasurer, C. O. McCormick, Jr., 621 Hume Mansur Bldg., Indianapolis 4, Ind. 
Meetings held in January, April, and October. 

Houston Obstetrical and Gynecological Society. (1939) President, Arthur Faris. Secre- 
tary-Treasuwrer, J. T. Armstrong, Hermann Professional Bldg., Houston 5, Texas. 
Meetings held second Tuesday of each month except July, August, and September. 

Iowa Obstetric and Gynecologic Society. President, J. H. Randall. Secretary, William 
C. Keettel, Iowa City, Iowa. 

Memphis Obstetrical and Gynecological Society. (1950) President, Frank E, Whitacre. 
Secretary, William F. Mackey, Memphis, Tenn. Meetings, fourth Friday, October to 
May. 

Birmingham Obstetrical and Gynecological Society. (1949) President, W. N. Jones, Sec- 
retary, Herbert H. Thomas, 1005 South Twenty-First St., Birmingham, Ala. Meetings 
four times yearly. 
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Mobile Obstetrical and Gynecological Society. (1949) President, G. J. Mitchell. Secre- 
tary, A. J. Brown, 57 St. Francis St., Mobile, Ala. Meetings held second Thursday of 
January, April, July, and October. 


Utah Obstetrical and Gynecological Society. (1948) President, William M. Nebeker. Sec- 
retary, Vernal H. Johnson, 2279 Jackson Ave., Ogden, Utah. Meetings held second 
Thursday of October, December, March, and May, at the University Club, Salt Lake City. 

Inter-urban Obstetrical and Gynecological Society. (1949) Rresident, D. E. Cannell. Secre- 
tary, E. R. Duggan, 16 North Goodman St., Rochester 7, N. Y. Next meeting will be 
held in Toronto, October, 1951. 

New Mexico Obstetrical and Gynecological Society. (1947) President, Louis McRae. 
Secretary-Treasurer, LeRoy J. Bowers, Lovelace Clinic, Ridgecrest Drive and Gibson Ave., 
Albuquerque, N. Mex. Meetings held third Thursday in March, June, September, and 
December. 

Pacific Northwest Obstetrical and Gynecological Association. (1947) President, Frank L. 
MacPhail. Secretary, Richard D. Reekie, W. 407 Riverside Ave., Spokane 8, Wash. Next 
annual meeting, June 25-28, 1952, Many Glaciers Hotel, Glacier Park, Montana. 

Southwest Obstetrical and Gynecological Society. (1951) President, Preston T. Brown, 
Phoenix, Ariz. Secretary, Jesse A. Rust, Jr., 3115 University Ave., San Diego, Calif. 


